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Publisher's Letter 


Standard definition 
plasma TV sets are not 
the best proposition 


This month, one of our correspondents to 
Mailbag (page 7) draws attention to the fact that 
some plasma TV sets being sold on the Australian 
market have 852 x 480 pixels. This is fine for the 
American market because NTSC broadcasts have 
480 visible scanning lines (out of a total of 525 
lines). But it is inadequate for PAL broadcasts 
which have 576 visible scanning lines (out of a 
total of 625 scanning lines). The set has to scale the incoming video signal 
to suit the number of vertical pixels so inevitably, you lose vertical picture 
resolution. Putting it another way, the picture on such standard definition 
plasma sets can never be as detailed as on a good CRT set. 


But the situation is actually worse. Rather than just some plasma sets being 
only 852 x 480 pixels, it appears that ALL standard definition wide-screen 
plasma sets conform to this standard. Why? Because they are all designed 
to suit the American market. Sure, some of them might be HD-ready, able 
to accept a signal from a HD set-top box via a digital HDMI cable or analog 
component video (with progressive scan) but they can never display HD 
signals with anything more than 852 x 480 resolution. 


Plasma sets (HD or SD) also use a lot of power, typically between 300 
and 500 watts, depending on screen size. Just check out any plasma set 
in your local retailer — you can feel the heat radiating from the screen and 
from the top of the cabinet. That may not be a problem in winter, when it 
just contributes to your room heating but it is a lot of heat in summer. If 
you are running an air-conditioner, it will have to work that much harder 
to get rid of the excess heat. 


I also feel that any set producing that much heat must present a long-term 
reliability prospect. All the electronic componentry behind the screen is 
subject to much of that heat. 


Temporary image burn-in of station logos also seems to be a problem, even 
on the current generation of plasma TVs. While this may not do any per- 
manent harm, it can be extremely irritating to see a channel logo still there, 
maybe days afterwards you watched several hours of a sports broadcast. 


One cannot deny that plasma TVs are initially very attractive when you 
see them on display in the stores. They are very bright and colourful and 
when shown with any cartoon features, they seem even brighter. Our ad- 
vice? Look carefully before you leap. Consider a high-definition LCD set or 
even a rear projection set over any SD plasma set. If those models seem too 
expensive, just wait a year — they will be much cheaper then. 


And don’t be conned by extreme claims for contrast ratio. A press release 
for anew SD plasma set that arrived while I was writing this very editorial 
claims a contrast ratio of 10,000:1. This is ridiculous. 


Leo Simpson 
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Innovative Unique Interesting Hard to find products 


What’s New? 


Pentium 4 with ISA 


Dual ADSL 


Cordless Barcode Scanner 


This cordless CCD scanner uses Bluetooth | Splitter/Booster Router Now supports LGA 775 CPUs! 
technology for reliable & accurate A powered VGA splitter | Enhance reliability and This industrial motherboard is based on the Intel i915G 
performance. Comes with Bluetooth don- that can run the second double your ADSL chipset. It supports LGA 775 Prescott processors and has 


1 PCI Express x16, 1 PCI Express x1, 3 PCI, and 2 ISA slots. 
Cat 17096-7 $699 


USB to IDE Adapter with Power 
Easily connect any IDE drives to 
your PG using a high-speed USB 2.0 port. 


An external power adapter is included to power drives if 
necessary. It supports desktop IDE drives and Notebook IDE 
drives with its 40 & 44 pin connectors. 

Cat 6857-7 $48 


Mini Personal Data Collector (MPDC) 
Stores up to 1000 barcodes 


The MPDC offers a portable scanning solution that includes 
the functionality of larger, bulkier units and features a 64 

character LCD, Serial Interface and rechargeable batteries, 
Cat 9286-7 $399 


gle. Requires AA batteries (not included) 


monitor up to 80m from 
Cat 1008178-7 $699 


the PC. 
Cat 3445-7 $199 


capacity by using two 
different ISP's. 
Cat 10145-7 $214 


12v Mini PC 


This mini barebones PC is based on the 
VIA Eden 800Mhz processor and mother- 
board. It can operate on 12v or 240v 
making it ideal for use in boats or cars, 

Cat 1167-7 $750 


Extend USB 
50m 


Use inexpensive network 
cable {not included) to A robust cash drawer 
extend any USB 1.1 that is compatible with 

device up to 50m from a § all major receipt printers 

PC. and POS software. 

Cat 11666-7 $99 Cat 8897-7 $179 


Cash Drawer 


PCMCIA 
Dual Slot 


for PC 


This Dual Slot PCMCIA adapter for PC 
allows a PCMCIA device to be used in a 
PC. The two built-in PCMCIA sockets in 
the 3.5" front Drive Unit connect to the 
PCI Interface Card. 
Cat 6482-7 $199 


Windows 
Based 


Terminal 
This tiny WBT can attach to 
the VESA mounts on a LCD 
monitor, It supports RDP and 

emulates SCO, DEC, Wyse etc. 

Cat 1239-7 $649 


Digital 1/0 to 
Ethernet 


This unit allows the user 
to remotely control 7 
Digital 1/0 ports and 1 
RS$232/422/485 port 
over LAN or WAN, 

Cat 15157-7 $329 


USB VGA Adapter 


Plugs into a USB 2.0 port and 
allows the user to extend 
their desktop over two 
screens (or three screens if 
already using a dual head 
video card). 

Cat 15156-7 $149 


Wireless VGA Receiver 


Using an existing wireless network and 
the software provided, the user can 
duplicate and transmit 
their display 
to a projector 
or plasma 
screen etc. 
Perfect for schools, 
boardrooms, lecture theatres etc. 
Cat 3582-7 $679 


LCD Monitor Arm 


Holds up to a 17" LCD. Uses 

standard VESA mounts and 

can be attached to a wall or 
desk. 

Cat 4666-7 $99 


VGA Extender 


Extend VGA up to 130m 
over inexpensive STP 
cable. 

Cat 3441-7 $399 


e Normally delivered next day e 
Not sure what product 
you require? 

Cail us for friendly advice! 


8 Port 
Serial Card 


Keyboard] Add 8 serial ports to a ask@mgram.com.au Digital 1/0 Card 
ere Sn = standard PC with this A PCI card that provides 48 . 
with Touchpad | pe card. it comes with 1800 62 D ZZ atao tines and three 16bit] PCMCIA to Serial 
Compact 88 key keyboard with an inte- f B95 connectors via counters with a maximum Ẹ Add two serial ports to your 
grated touch pad pointing device. It has octopus cable. www.mgram.com.au count rate of 10MHz. notebook. 


two PS/2 connections for mouse and key- 
board. Cordless model available. 
Cat 8751-7 $139 


Cat 2677-7 $670 Cat 17053-7 $249 Cat 2726-7 $269 


. USB Temp 
RAID Serve Lepp and Humidity 
Great for servers this = 
RAID device takes Sensor 
two IDE drives Measures the : , 
| anne and mirrors them. IP KVM Sharp Cash eee relative humidity f : 
S a| If one drive fails} Attach this unit to any 7 Programmer and temperature} Console Sharer 
SLEE it will work from § existing KVM and access Register This programmer connects to and can graph | Allows two workstations to 


operate the one PC. Supports 
PS/2 keyboard and mouse 
with VGA monitor. 

Cat 11667-7 $139 


the results on 
the included 
software. 

Cat 17090-7 $319 


Reseller 1800 625 777 


Cat 2874-7 $569 
inquiries f ask@mgram.com.au 


A A www.mgram.com.au 


All prices subject to change without notice. For current pricing visit our website. Pictures are indicative only. 
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the LPT port and has a 32 

pin ZIF socket. It will pro- 

gram from 16k to 8M. 
Cat 3159-7 $479 


A basic cash register 
that is suitable for small 
retail outlets. 

„Cat 1008129-7 $289 


all your machines 
remotely with a web 

browser to a BIOS level. 

Cat 11674-7 $899 


the other until the faulty one is replaced 
and then rebuild "on the fly" to minimize 
downtime, 


shh 
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MAILBAG 


Compact fluoros do comply 
with Australian standards 

Graham Lill seems very concerned 
about the 1mm track spacing on the 
mains side of the PC board of his disas- 
sembled compact fluoro (SILICON CHIP, 
Jan. 2006, page 7). Having spent six 
months in a Melbourne Lab testing, 
for a large part of the time, compact 
fluoros with very similar PC boards, 
I can assure Graham that all is well 
(assuming that the product was bought 
from a reputable supplier). 

The product would have been tested 
to Australian (Safety) Standards before 
being allowed for sale. If my memory 
is correct, AS3100 sets down the test- 
ing methods and one of the tests is the 
clearance between live parts, in this 
case Active & Neutral. There are other 
specific safety standards for rigorous 
testing of this product. 

The Active & Neutral would be my 
least concern as these have a potential 
difference (PD) of only 230VAC RMS 
(as per AS3000) whereas the four leads 
to the tube could have a PD of up to 
2500V RMS (VDC + VAC). If I recall 
correctly, 2.5kV is the limit set by the 
Standard and I have measured well in 
excess of this on products provided 
for testing. These products failed and 
were returned to the manufacturer for 
suitable modifications. 

For peace of mind, purchase only 
products tested to Australian Stand- 
ards — the C tick (EMC Compliance) 
is a good indication that the product 
complies. 

Mike Abrams, MIEAust, 

Capalaba, Qld. 


Unmute facility for 
portable PA amplifier 

In the January 2006 issue, pages 
115 & 116, you published a possible 
solution for an unmute facility for the 
PortaPal PA system. I had a similar 
requirement and tackled the problem 
slightly differently. I mounted a SPDT 
(centre off} switch on the front panel 
and connected +12V and Gnd to either 
end of the switch. For simplicity, I 
made connections to either side of D3 
from the component side of the board. 
I then connected the common of the 
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switch to the anode of D2, again from 
the component side. 

This now gives me the flexibility 
to use the device as per the original 
design (centre off position), perma- 
nently suppress the mute so that initial 
chords of the guitar riff are not lost 
or alternatively, force the permanent 
mute. The latter allows signals to be 
pulled off from the line out and fed 
to other systems, etc without coming 
through the speaker. 

It only takes about half an hour to 
modify and I have been using it like 
this for about six months with no 
problems. 

Mick McCarthy, 

via email. 


Support for 
nuclear power 

I was very interested in your edito- 
rial (SILICON CHIP, January 2006) to 
see you suggesting nuclear power for 
Australia. Except for Sir William Mc- 
Mahon, we would have had a power 
station at Jervis Bay and probably 
several more by now. 

It’s ideally suited to this country. It’s 
clean, we have plenty of fuel and being 
a stable country geologically we can 
store the small amounts of waste quite 
easily. I am sure that ifthe general pub- 
lic understood more about it we would 
not get the reactions we usually get, as 


these are based on lack of knowledge 


and fear of the unknown. 

Some years back, the Australian 
Atomic Energy Commission carried 
out a study into the “most credible 
accident” to try to estimate how many 
deaths and injuries would follow a 
genuine major failure in an atomic 
power station. Mean time between 
failures was taken into account and 
the study also included conventional 
power stations as a comparison. The 
study covered all deaths from the time 
of producing the fuel to disposing of 
the waste products, 

It soon became apparent that the 
number of deaths from a nuclear ac- 
cident was likely to be far less than 
the number of people killed during the 
normal production of power by con- 
ventional means. If we look back over 


forty years or so, the number of deaths 
in the western world from nuclear 
power or any accidents involving the 
production of nuclear power is far less 
than the deaths associated with more 
conventional power generation. 

In time, solar power and other forms 
of non-polluting power will undoubt- 
edly take over but these technologies 
have somewhat further to go in their 
development to become really vi- 
able. In the meantime, we could and 
should use nuclear energy to reduce 
our greenhouse gas emissions, as our 
energy needs are only going to grow 
in years to come. 

I probably should declare my inter- 
est here — my father was chairman of 
the AAEC from 1957 to 1972 and led 
one of the British teams to the US 
during the war to help the Americans 
build the two atomic bombs that were 
dropped on Japan. So I grew up in an 
atmosphere that was positive about 
nuclear energy and the benefits it has 
for us all. I am still positive about the 
benefits of nuclear power. 

Rod Baxter, 

via email. 


We should develop 
fast neutron reactors 

I wholeheartedly agree with your 
editorial suggesting that Australia 
should build nuclear power stations. 
It is clear that renewable energy in the 
form of solar or wind is not going to 
be close to providing enough power to 
meet our needs and in order to actu- 
ally shut down existing coal/oil/gas 
power stations, nuclear power is the 
only viable solution. 

Further, the December issue of 
“Scientific American”, Smarter Use 
of Nuclear Waste (http://tinyurl. 
com/7bp8w), talks about fast neutron 
reactors. These can extract power 
from 99% of uranium or plutonium 


siliconchip.com.au 


fms pu 
er. Fes. 
RAT fi 


ee ane am è [Er Sw Meriden | 
2) (nto lew tony of -j oS 


Seismograph plots of a 
recent earthquake 

I have attached two recordings 
of a Magnitude 7.7 earthquake 
from the Banda Sea in Indonesia. 
The quake occurred on Saturday 
morning (January 27th, UTC). 
One recording was made with the 
“Picaxe” seismograph detector 
sending data to the “StampPlot” 
graphing program, exactly as in 
the SILICON CHIP article in Septem- 
ber 2005. The second recording 
was using a magnetic coil/magnet 
detector feeding a Datag DI194 RS 


(including non-radioactive uranium 
and uranium/plutonium waste from 
existing nuclear reactors and superflu- 
ous weapons-grade plutonium), while 
producing waste that is radioactive 
for only 300 years (instead of 10,000) 
and never requiring or producing pure 
weapons-grade materials. 

If Australia was to start importing 
and storing nuclear waste now, while 
designing and developing fast-neutron 
reactors, not only could we earn mon- 
ey from exporters of nuclear waste, 
we could turn that 10,000-year stor- 
age waste into 300-year storage waste 
while providing power with negligible 
impact on the environment. 

For anyone who is opposed to nu- 
clear power on the grounds of poten- 
tial disasters, they would do well to 
remember that all existing power sta- 
tions pollute the air, leading directly to 
deaths in nearby populations as well as 
contributing to global warming. 

Australia is in a unique position to 
both accept nuclear waste and develop 
fast-neutron reactors. 

Peter N. Lewis, 

via email. 
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data analog to digital converter (an 
option suggested in the article) and 
displayed using a program called 
AmaSeis, The seismographs were 
identical to the article design. 

AmaSeis presents the detected 
data so that it looks like the tradi- 
tional seismograph helical record- 
ers. Each line is one hour and the 
bottom line is the current hour. 
The advantage of this is that you 
can see the last 20+ hours on the 
one screen. 

Dave Dobeson, 

via email. 


Distributed power generation 
is the answer 

I feel compelled to respond to your 
assertion that we should build nuclear 
power plants to replace the coal and 
gas plants dotted about the country. I 
don’t really have any concerns regard- 
ing safety or waste issues, though it is 
difficult to sort through the misinfor- 
mation that abounds. No, the problem 
I have is that nuclear is simply a varia- 
tion of old technology that is a bit past 
its “use by” date. 

Firstly, central generation is incred- 
ibly wasteful; coal-fired power stations 
generally run at some 35% efficiency. 
Thus for every 100 units of fuel energy 
going in, only 35 units of electrical 
energy come out; 65% is wasted as 
heat in those huge cooling towers. 
The waste is inherent any heat engine; 
nuclear is no exception, 

Secondly, the power grid is already 
groaning under the load and the de- 
mand doesn’t look to be decreasing 
any time soon. 

My solution is distributed genera- 
tion. Technology has progressed to the 
point where it is possible to efficiently 


Atmel’s AVR, from 
JED in Australia 


JED has designed a range of 
single board computers and 
modules as a way of using the 
AVR without SMT board design 
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The AVR570 module (above) is a way of 
using an ATmega128 CPU on a user base 
board without having to lay out the intricate, 
surface-mounted surrounds of the CPU, and 
then having to manufacture your board on 
an SMT robotline. Instead you simply layout 
a square for four 0.1” spaced socket strips 
and plug in our pre-tested module. The 
module has the crystal, resetter, AVR-ISP 
programming header (and an optional JTAG 
ICE pad), as well as programming signal 
switching. For a little extra, we load a DS1305 
RTC, crystal and Li battery underneath, 
which uses SPI and port G. 

See JED’s www site for a datasheet. 


AVR573 Single Board Computer 


p 
y 


This board uses the AVR570 module and 
adds 20 An./Dig. inputs, 12 FET outputs, LCD/ 
Kbd, 2xRS232, 1xRS485, 1-Wire, power reg. 
etc. See www.jedmicro.com.au/avr.htm 


$330 PC-PROM Programmer 


This programmer plugs into a PC printer 
port and reads, writes and edits any 28 or 
32-pin PROM. Comes with plug-pack, cable 
and software. 


Also available is a multi-PROM UV eraser 
with timer, and a 32/32 PLCC converter, 


JED Microprocessors Pty Ltd 


173 Boronia Rd, Boronia, Victoria, 3155 
Ph. 03 9762 3588, Fax 03 9762 5499 


www.jedmicro.com.au 
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Mailbag: continued 


Lithium polymer batteries 
must be treated with care 

It was nice to see the electric flight 
article in: the February 2006 issue. 
Unfortunately, your information and 
advice on LiPO (lithium polymer) 
batteries is incorrect and could 
result in your readers destroying 
their cells. 

First of all, in the figure on page 
11 you show an 1800mAh 35 (three 
series cell) pack but you have nomi- 
nated the voltage as 11.4V. This is 
incorrect as this is an 11.1V (12.6V 
fully charged) pack. LiPO cells have 
a nominal cell voltage of 3.7V, with 
a fully charged voltage of 4.2V. 

Then on page 15, in the second 
last paragraph, you state that mod- 
ern electronic speed controllers 
have a built-in LiPO low voltage 
cutout of 2.4V per cell. If this was 
the case, the cells would already 
have been permanently damaged, 
as the widely accepted level is 3.0V 
per cell, This is from manufacturers’ 
and distributors’ information. On 
page 19, you repeat this incorrect 
information on your warning page. 

You also state that you should 
never exceed a discharge current 
of 9C, which may be correct for one 
particular manufacturer’s battery 
but is by no means correct for many 
modern LiPOs which are capable 
of 12C or more (according to their 
technical data). 

Contrary to the (now old) views 
that these cells are about as safe as 
a bottle of nitroglycerine, modern 
cells in general are quite safe given 
a reasonable level of respect. Yes, 
there are certain safety rules which 
will make usage even safer but the 
same can be said of high energy 
Nicad or NiMH cells. Charging these 
cells using very simple home-made 
chargers is quite feasible and is very 
popular within the RC community. 

For an excellent source of infor- 
mation on these and many other 
electric flight resources I would 
recommend the www.rcgroups.com 
free forums. 

Ingmar Meins, 

Griffith, NSW. 
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Bob Young comments: Iam afraid 
Ingmar is suffering a severe case of 
message sent does not equal mes- 
sage received. | 

(1) On page 15 I said that the ESC 
has a low voltage cutout to prevent 
the batteries falling below 2.4V per 
cell (the destruction point of LiPOs). 
I did not say the ESC was set to cut 
off at 2.4V — it just means that the 
cut-off prevented the batteries from 
ever reaching the point at which the 
batteries will destroy themselves. 
(Some sources quote 2.5V per cell as 
the destruction point, by the way). 

(2) On page 19 I again quoted the 
accepted destruction voltage, not the 
safety cut-off point. At no point in 
that article did I ever quote a safety 
cut-off point. Iam only ever talking 
of the point at which the batteries 
will be ruined and pointing out that 
the batteries must never reach that 
point. A safety cut-off is not going 
to stop self-discharge destroying a 
battery. 

(3) The figure of 11.4V is incorrect 
and for this I apologise - a bit of 
dyslexic transposition between 7.4V 
and 11.1V, the figures quoted on my 
LiPO charger I am afraid. 

(4) 9C was the commonly quoted 
figure in the reading that I did on 
these cells. Some modern cells I 
have found out since are quoted as 
low as 7C. Nobody is going to get 
into trouble using a battery at 9C 
even if it is a 12C battery. I prefer to 
be conservative. There have been 
some very nasty accidents recently 
in Australia with these batteries and 
they must be treated with great care. 
I stand by that. 


generate your own power in your back 
yard and sell any excess back to the 
power company. The grid then needs 
to deliver less power overall and the 
“waste” heat generated is easily har- 
nessed to heat water and living areas, 
and even power air-conditioning and 
refrigeration rather than dissipating 
into the atmosphere. Even better is 
that one would have the option of 
powering the “backyard utility” with 
sustainable fuels such as ethanol, 
edible oils, bio-diesel, wood, etc and 
produce zero net CO2. 

It is not a good solution for every- 
one or everywhere and like any form 
of alternative energy, it needs careful 
analysis to match the application with 
the hardware. 

Nenad Stojadinovic, 

via email. . 


Power can come 
from hot rocks 

So you advocate nuclear power 
generation. There is a far cheaper and 
extremely environmentally friendly 
solution right under your feet — “hot 
rocks”. The only major and different 
expense for this technology is for 
the $1,000,000 per kilometre (using 
current proven techniques) to drill 
the down to the required depth. Now 
this depth may seem excessive at up 
to 12km but it can be done. And with 
the newer techniques of microwave 
cracking of the rocks and even laser 
cutting (ex-Boeing), it will be even 
cheaper in the near future. 

Of course, insulated pipes are then 
needed to bring that very hot water 
back to the surface but again the 
technology is easily available. When 
you have that water at the surface 
it is expanded into steam to drive a 
standard steam turbine to generate 
electricity. No towers are needed as 
the output hot water is simply sent 
back underground. 

South Australia is already investing 
money into this technology, at Coop- 
ers Creek. 

Bruce Withey, 

Grafton, NSW. 


BPL trials held 
in isolation 

I have been reading the Mailbag 
feedback on BPL (SILICON CHIP, Janu- 
ary & February 2006) with interest. 
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2006 SILICON CHIP 
e in Education Technology Awards 


SILICON CHIP magazine aims to promote the education, development and application of electronic technology in all fields throughout 
Australia. As part of that aim, we are announcing the SILICON CHIP Excellence in Education Technology awards, with a prize pool 
of $10,000. Separate awards will be made to students of secondary schools throughout Australia and to students of universities and 


TAFE colleges throughout Australia. 


The secondary school awards will have three categories: 


(a) Best final year assignment of an individual student involving electronics technology 


(b) An award to the school sponsoring the winning individual student 
(c) Best school project involving electronics technology 


The university and TAFE college awards will have three categories: 
(a) Best project from a student as part completion of a degree, diploma or certificate in electronics or a related field (ie, 


mechatronics) 


(b) Best research project from a post-graduate student working in an area of applied electronics 
(c) An award to the university faculty or school sponsoring the best research project. 


Entries and judging 


The awards will be judged by the editorial staff of SILICON CHIP, convened as a 


final. 


judges panel. The decisions of the judges will be 


(i 


Entries for the 2006 awards will open 15t May 2006, with final submissions to be made by September 30", 2006. All submissions 


will be confidential, until the winners are announced, in the December 2006 issue of SILICON CHIP. A 


Each award will take the form of a cash prize and a commemorative plaque. All enquiries about these awards should be directed to 


the editor via email to: 


While I’m not qualified to commentin 
a technical way, I do have many years 
of experience to draw on. 

There’s one factor that’s been over- 
looked so far in the trials of BPL cur- 
rently underway in a Hobart suburb. 
That factor is isolation. The suburb 
where the trials are currently under- 
way is called Tolmans Hill, a new 
suburb of just a few dozen houses at 
most. 

Being surrounded by trees, Tolmans 
Hill is at least 1km from the nearest 
buildings in all directions. It has a very 
large hill in between to screen other 
Hobart areas from it. 

If I had to pick the perfect place to 
trial BPL and I wanted to claim no 
interference to others, Tolmans Hill 
would be it. 

So any data regarding interference 
from BPL in these trials should be 
viewed with caution because there are 
not many people living close enough 
to have any real problems with it. 

Before any decision is made regard- 
ing the introduction of BPL, trials 
should be undertaken in other Austral- 
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lan inner city areas. I think this way 
we will quickly find out if there’s a 
problem from interference, or not. 
Jack Gill, 
via email. 


Some Plasma TVs 
only have 480 vertical pixels 

I agree with your sentiments that 
(some) “home theatre systems are not 
worth watching” (Publisher’s Letter, 
SILICON CHIP, February 2006) but for 
a different reason, 

Some systems being sold into the 
Australian market are actually de- 
signed for the lower resolution NTSC 
system used primarily in North Amer- 
ica and Japan. PAL (the Australian TV 
standard) has 576 visible scanning 
lines (vertically) whereas NTSC has 
only 480 visible lines. Displays de- 
signed for the NTSC market therefore 
usually only have a vertical resolution 
of 480 pixels. Displaying a PAL signal 
on a lower resolution panel (one de- 
signed for the NTSC market) results in 
a loss of approximately 17% ofresolu- 
tion in the vertical direction. 


> 
’ 


Last year a nearby store had a plasma 
TV on display which had this exact 
problem. The native resolution of the 
panel was 852 x 480, which is incapa- 
ble of fully displaying PAL’s 576 lines 
(any PAL signal would be interpolated 
down to 480 lines). And yet there was 
an advertising sign on the unit which 
said “higher resolution than standard 
television”. 

This is blatantly untrue. It is true 
that the horizontal resolution of this 
set was higher than the 720 pixels 
provided by digital SD PAL broadcasts, 
however you can’t invent resolution 
and certainly does not make up for 
the loss of resolution in the vertical 
direction. 

Imagine my horror when I realised 
that the Epson projector reviewed in 
the February issue exhibits this same 
problem. The native resolution of this 
projector is only 854 x 480; fine in the 
horizontal direction but terrible in the 
vertical direction. 

Andrew Woods, 

Curtin University of Technology, 

Perth, WA. 
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Digital cameras are significantly 
more expensive than film 
cameras and require 
considerable time and 

skill to produce quality prints. 
So why are they leaping off 


delighted retailers’ shelves? 


Part 1: By Kevin Poulter 


The Elect 


digital cameras: one of the most intensive marketing 
campaigns in history, peer pressure to be up to date 
and yes, digital has some advantages over film. 

The major advantages? (1) No film or processing costs; 
(2) Ability to preview the results immediately for a quality 
check; (3) Automatic white balance; (4) Immediate results 
— view and transmit images via the Internet or as prints, 
in minutes; (5) No waiting to complete a roll of film; and 
(6) Easy to carry, compact size. 

The rationale of these articles is to cover technical informa- 
tion generally not in camera magazines, without replacing 
the 200-page manual supplied with prosumer cameras. ` 

Without film and processing costs, digital photography 
is effectively free, so it’s a breeze to take more images. 
This invariably leads to more choices, enabling amateurs 
to produce better images, plus professionals save time and 
know how their images will look. 

There are industrial and business advantages too, like in- 
credibly detailed, lower power x-rays — safer, more informa- 
tive and quicker than conventional technology. Results 
are easily viewed, stored and transmitted, with computer 


Ts are three main reasons for the sales success of 
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Digital x-rays (right) need less power than conventional 
(left) and exhibit much more detail. In this case, the dark 
area seen in the digital x -ray is very important. The very 
light area of filling is not a problem, as the software has 
brightness and contrast controls. 
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controls like brightness, cropping and sharpness. 

Automatic white balance is a brilliant exclusive-to-digital 
feature. Of all the advantages, the immediacy leads as the 
standout attraction. 

Some of the digital advantages can also have their own 
disadvantages: 

(1) No film/processing cost for images means the photog- 
rapher usually takes many more shots of the same thing. 

(2) Previewing the results immediately for a quality 
check takes time. 

(3) Considerable computer time and “grunt”, plus quite 
detailed knowledge ofimage processing software, is needed 
to achieve the best images. 

Aren’t the first two points the same as the advantages? 
Yes, but with a sting! 

Professional and amateur photographers can produce 
thousands of images, so vast hard drive space is needed, 
requiring more investment in computer hardware and 
possibly software. 

This leads to very expensive repercussions, which will 
be highlighted in the second part of this series. 

Digital cameras are more aptly titled ‘electronic cameras’, 
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as nearly every component and innovation is electronic. 
From the first image capture to outputting as prints, digital 
photography relies on a flow of electrons. Even the zoom 
and ‘manual’ focus in lenses is often achieved via motors 
within the lens. 

Compared to film counterparts, digital cameras have un- 
dergone exponential development since their introduction 
just a decade ago. Digital photography’s evolution relied on 
new complementary technologies, requiring rapid upgrad- 
ing of emerging technology — such as the personal computer, 
memory cards, batteries, image sensors and infrastructure, 
even enlarging booths. 

Improvements in image resolution compared to digital 
camera prices have been nothing short of astounding. This 
is fuelled by demand, competition and the rise and rise 
of China as a source of cheap production. Quality digital 
cameras are now as low as a third of the price of comparable 
units just 12-18 months ago. 

Like their film predecessors, digital cameras come in one 
of three basic configurations: (1) Fixed lens, (2) fixed lens 
with zoom or (3) SLR (Single Lens Reflex) — interchange- 
able lens type. The camera you select depends on your 
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budget, enthusiasm and the camera 
magazines you read. Certainly SLRs 
offer the best quality, with wide zoom 
range, though fixed lens cameras are 
available with up to 12 times zoom, 
plus excellent portability. 

Digital zoom is a feature in most 
cameras too but not recommended, 
as it’s simply digital amplification or 
enlargement of portion of the image. 
Increased noise and loss of detail is 
unavoidable. Besides, you can enlarge 
a section of an image later in a compu- 
ter, rather than in the camera. 

When selecting a digital camera, 
choose a leading brand like Canon, 
Olympus, or Nikon, with all the fea- 
tures you want and excellent software 
to suit your computer. 

In 2005, the digital SLR camera 
that accomplished the greatest price 
versus performance impact was the 
Olympus E-300. This was made pos- 
sible by Olympus relocating their 
manufacturing to China, resulting in 
a Japanese quality camera at Chinese 
production prices. 


How does a digital camera 
work? 


Light from the subject is focused in 
the lens, captured on the sensor, digit- 
ally processed by an inbuilt computer 
for optimum colour, contrast, bright- 
ness, clarity and file size, then stored 
onto a card —all in a second or two. The 
storage on the card usually accounts 
for the lion’s share of that time. 

Firstly, the camera needs to know if 
there is a colour bias in the light. We 
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The Olympus E-300 with 
the optional twin battery 
compartment. Many 
cameras use proprietary 
batteries which cost 
many times “standard” 
cells. But you can’t make 
a mistake fitting them! 


have seen the orange illumination in 
candlelight or from an open fire but 
there are other strong colour casts we 
cannot see so easily, like the green 
tint in many fluorescent tubes. Digital 
cameras do a great job of neutralising 
these unwanted casts, by automati- 
cally adjusting to correct the colour 
temperature. 

The spectral balance of white light 
sources is rated numerically by colour 
temperature. With incandescent light- 
ing, this corresponds roughly to the 
absolute lamp filament temperature, 
expressed on the Kelvin (°K) tem- 
perature scale. The higher the colour 
temperature, the more bluish tones 
while lower colour temperatures have 
increased reddish tones. 

Nearly all sensors are the CCD 
(Charge-Coupled Device) array of 
light-sensitive elements (often referred 
to as pixels, which stands for picture 
elements, the smallest discrete com- 
ponent of an image). Each is covered 
by an in-register set of filters, one for 
every element. The filters are red, 
green and blue, though there are twice 
as many green filters, as this makes 
digital images appear sharper, without 
significantly escalating noise. 

Light falls on the pixel, causing an 
electrical charge; the more light, the 
higher the charge. The charges are 
transferred down the line of pixels, 
then the camera reconstructs the 
electronic image, like painting by 
numbers. 

The RGB grid of pixels has dig- 
ital signal processing applied by the 


camera’s on-board computer. Groups 
of four RGGB pixels are allocated an 
average value through interpolation 
of the values. 

Once the colour and other param- 
eters of the image are established, 
the camera’s computer further proc- 
esses the image to produce a sharp, 
contrasty, colourful photograph. This 
provides an enlargement that consum- 
ers like — most of the time. 


Sensor electron flow 


If the RAW setting is used, the im- 
age is not boosted or processed at all. 
This sounds great for professional 
users but RAW creates very large files, 
requiring both large in-camera storage 
and considerable enhancement in a 
computer. 

A good compromise for top qual- 
ity images is to change the camera’s 
settings to low colour, low contrast 
and low sharpness. The rationale 
is that these can be boosted later in 
the computer but if left at the rather 
high boost factory settings, it’s near 
impossible to reverse the effect of the 
excessive enhancement. 

Once the image data moves from 
the sensor and is processed digitally, 
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Digital cameras have reliable auto 
white balance, with advanced models 
offering a manual adjustment for 
precise colour. 
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How the CCD works: light is seen by photodiode ‘pixels’, focussed through individual micro lenses, each with a colour 
filter. The vertical data transfer channel electron flow reaches the horizontal data transfer channel to exit the CCD. This 
jumble of electrons is then sorted to a viewable photograph, 


it’s directed to a buffer memory, then 
saved to a memory card. 

With advanced 35mm film cameras, 
a motor-drive captures action like 
sports and motor racing. The number 
of frames of film that can be shot is 
primarily limited to the speed of the 
motor-drive and its ability to position 
the next film frame quickly. 

Digital cameras don’t have motor- 
drive delays but have an equivalent 
in the ‘burst-rate’. It is limited by the 
image processing delay plus latent 
writing time, both dependent on the 
file size and the internal memory 
buffer. 

To minimise these processing de- 
lays, the buffer memory temporarily 
stores images, allowing more images 
to be exposed in a continuous burst. 
If a digital camera is purchased for ac- 
tion photography, the burst rate at full 
resolution, lag (between pressing the 
shutter and exposure) and autofocus 
speed are vital factors. 

Some digital cameras are impotent 
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Above: three of the typical 


when it comes to speed and this can be 
disastrous to discover after purchase! 

Many cheaper digitals take as much 
as a second or more between the time 
the shutter button is pressed and the 
time the image is actually “shot”. In 
candid photography, even half this is 
plenty of time for the subject to turn 
their head away or even for someone 
else to walk into the frame and block 
it! 

Burst mode is very useful for pho- 
tographing in dim light too, as hand- 


held photography normally results in 
blurred images. Using the sequential 
(burst) setting, hold the camera very 
steady and take a burst of say, six im- 
ages in rapid succession. Chances are 
one of the frames will be clear enough 
to use, 

Alternatively, in low light situa- 
tions, place the camera on a tripod 
and set it to self-timer, just as you 
would have done with a film camera. 
This avoids blurring while pushing 
the shutter-release. The photograph of 


File sizes for varlous record modes (file sizes approximate) 


Number of pixels 


Record mode (PIXEL COUNT) 


| Uncompressed | ORF _ 
3264 x 2448 


14 
/8 


File size (MB) 
4 


1.9 
4.1 

.0 
1.2 
1.4 


JPEG 


memory cards (there are several others) 
used in modern digital cameras - all three 
these days would be regarded as very small 
capacity (SanDisk, for example, now has a 
4GB CompactFlash card available), At right 
is a table showing the typical file sizes for 
various qualities of digital image, at various 
compressions. RAW and uncompressed TIFF 
files don’t take long to fill even a large card. 
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Choosing the Athlete 
mode for most 
general photography 
tells the camera to 
keep to the highest 
shutter speed 


possible. This avoids 
camera shake 

(blur) in all but 

the lowest light. 


the BMW interior (page 14) was taken 
using this technique. 

For most photography, the digital 
camera is best set on autofocus and 
the athlete symbol. The latter ensures 
the camera selects the highest shut- 
ter speed possible, avoiding camera 


shake. 
Lens focal length 


The overall] size of the chip governs 
the lens’ focal length compared to 
35mm film cameras. As many people 
are very familiar with the older film 
cameras, focal lengths of digital lenses 
are often quoted in sizes equivalent to 
35mm. For example, a 14mm Olympus 
digital lens has the same angle of view 
or lens coverage as a 28mm lens in a 
35mm film camera. 

The need for wider-angle lenses in 
digital also favorably affects the depth 
of field — the distance from the near- 
est to the furthest point of perceived 
“sharp” focus in a picture. Digital 
lenses therefore produce images witha 
greater focus depth and are less prone 
to camera-shake. 


pyr) CoODA KAR we 


a a 


Digital camera manufacturers prefer 
to make digital-specific lenses, rather 
than adapting 35mm lenses, as they re- 
quire an optimum light path and must 
be higher resolution to maintain good 
clarity on the small sensor area. 

However, “film” lenses with the 
same mount and electronic connec- 


Some SLR cameras 
can have light enter 
via the viewfinder in 
low-light shooting. 
To avoid fogging, 

a simple piece of 
plastic is used to 
cover the viewfinder. 


tions (eg, for autofocus, auto aperture, 
etc) can usually be used with a digital 
camera, 


Viewfinders & mirrors 


The viewfinder may be as simple 
as a hole in the camera body, with 
lenses to look through. Parallax (out 
of alignment) errors occur in this type 


of viewfinder when too close to the 
subject. 

Advanced viewfinders show exactly 
what the camera sees. Through-the- 
lens (TTL) systems display the image 
in the viewfinder via a prism, flip up 
mirror, image-splitting or combina- 
tions of these. 

TTL viewfinders can have a dis- 
advantage — on slow shutter speeds 
or when the photographer is not 
shielding the viewfinder (like on 
self-timer), light may enter via the 
viewfinder, fogging and overexposing 
images. ‘Band-aid’ solutions supplied 
by manufacturers include a plastic 
piece to cover the eyepiece! 

The mirror viewfinder system has 
excellent brightness in the viewfinder 
and near perfect cropping of the in- 
tended image. The Olympus E-300 
overcame the traditional large bulge at 


EYEPIECE COVER 


the top of the viewfinder by designing 
a mirror that flips sideways. 

When SLR lenses are changed, 
there’s a real possibility of dust in- 
trusion onto the mirror, or worse, the 
sensor. Olympus all but eliminated 
dust contamination by an ultrasonic 
cleaning burst every time the camera 
is switched on. This high tech solu- 


Left: photo before adjustment showing histogram levels settings. Right: improved Photo after levels adjustments. 
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Left: high resolution image. Centre: low resolution image (note loss of clarity and increased noise); and right: highly 
compressed JPEG (note compression artifacts) 


tion is mated with a low tech ‘bin’ for 
the dust — an adhesive strip below the 
sensor! The adhesive strip is replaced 
when the camera is serviced. 

With SLRs, it’s also possible to have 
dust land on the mirror or rear lens 
element. Both intrusions look enor- 
mous, as they are so large compared 
to the image. If you see a foreign body 
through the viewfinder and it’s not on 
the photographs or viewfinder, then 
the dust is on the mirror and easily 
blown away. A camera hurricane lens 
blower is very useful for dust, though if 
it comes with a hair brush, discard the 
brush, as it’s a dust collector and can 
also easily place grime onto the lens. 

Another TTL viewfinder utilises 
a micro LCD ‘monitor’ screen. Some 
reviewers protest it’s difficult to focus 
with this low-resolution system. Most 
photographers soon adapt, especially 
as autofocus is very accurate and the 
image is viewable in any light. 

With or without glasses, photogra- 
phers’ vision varies greatly, so many 
viewlinders have a variable diopter 
wheel. This enables the user to adjust 
the viewfinder preset focus to suit 
their eyesight. 

A popular viewer is the LCD screen 
on the back of the camera, backlit by 


Fast film processing in the 70s was not light-fast, so they often have a highly magenta (pink) cast now. Photoshop can 


restore these images. 
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a fluorescent tube. This can be very 
difficult to see in sunlight or even 
bright daylight. To remedy this, some 
LCDs display a much brighter image 
but the highlights, shadow detail and 
contrast are not WYSIWYG (What You 
See Is What You Get), so it only has 
limited value. 

The digital camera shutter is elec- 
tronic. As a consequence, the camera 
is so silent, photographers can switch 
on a simulated shutter noise on some 
models! This is mot as absurd as it 
sounds, as it confirms a photograph 
has indeed been exposed, especially 
when image processing is slowing 
photography down. 

Many cameras have settings like 
sepia or black and white. Using these 
settings reduces your options, as col- 
our images can always be converted 
in a computer. But if they are exposed 
as sepia, the colour cannot be recov- 
ered later. 


RGB vs CMYK 


Regardless, all digital camera im- 
ages are exposed as RGB (Red, Green, 
Black), as used in television and com- 
puter screens. 

Magazines, leaflets, etc are printed 
in four colours — CMYK (Cyan =a mid 


blue), Magenta (deep pink), Yellow 
and blacK. Conversion from RGB 
to CMYK in an application such as 
Photoshop requires experience, as 
the auto conversion in many graph- 
ics applications is not perfect. Look 
at photographs in a number of digital 
camera magazines and you’ll soon 
see mauve skies — the most common 
conversion error. 

Image brightness range can be de- 
picted as a histogram, or graph of the 
light levels from the deepest shadows, 
to the brightest highlights, These im- 
age characteristics are important for 
optimum contrast, plus highlight and 
shadow detail in prints and are ad- 
justable in graphics applications like 
Photoshop or Photoshop Elements. 

While there are other applications 
offering the same (or similar) control, 
Photoshop has become the industry 
standard for image manipulation and 
adjustment so for simplicity we will 
refer to Photoshop throughout this 
article. 

The many colour adjustment con- 
trols in Photoshop can be used to 
restore old colour photographs too. 
In the 70s, processing labs introduced 
fast machines. Over 30 years later, 
we find the speedy processing of the 
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A higher resolution or wider angle of view is achieved by 
overlapping a number of images. In this case, three were . 
overlapped to fit the entire scene. 


era was not light-fast and nearly all the images are barely 
recognisable through an immense magenta (pink) cast. 
Computer graphics software can help recover the missing 
colour. 

In Photoshop, there are a number of other methods 
available to improve image colour and brightness, like 
‘variations’ and ‘curves’ plus external add-ons, called 
‘plug-ins’. A popular plug-in is onOne Intellihance (for- 
merly Extensis). 

The image sensor output is rated according to the number 
of effective pixels in the image resolution. For example, 
8MP is eight million pixels. This pixel density or resolu- 
tion influences the clarity, ‘grain’ or degree of magnifica- 
tion possible before noise and artifacts are seen. Artifacts 
are groups of pixels or unwanted noise, only seen under 
extreme magnification. 

For static subjects, it’s possible to achieve much higher 
resolution than the camera delivers by overlapping two or 
three exposures. The image at left is three 20Mb sections, 
joined and overlapped to make a true 60 Mb image. The 
collage was especially needed, as even the widest lens 
would not fit the scene in. The downside? For perfect 
results, enormous computer time is needed to match 
the sections, as optical distortion ensures they never fit 
together perfectly. 

A tip: when copying flat objects or documents to A4 size, 
don’t forget a flatbed scanner still has a higher resolution 
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than film or digital cameras. 

Astounding shadow detail can be recovered in many dig- 
ital photographs but overall, nothing is superior to proper 
exposure. Photographs taken in medium to high contrast 
situations like sunny days have whites and dark areas with 
no detail. This is incompatible with printing enlargements, 
leaflets and magazines, where a narrow contrast range with 
detail in the light and dark areas is mandatory. 

If there is no detail in the white areas, for example, the 
printing press will not lay down any ink at all and the 
image will appear blotchy, as if it hasn’t printed correctly. 
Therefore most commercial printers like to see a contrast 
range of around 10%-90% or even 15%-85%, where 0% 
is white and 100% is black. 

To avoid excessive, unprintable contrast, one or both 
of these remedies can be utilised: (1) set the camera to 
low contrast and/or (2) make a double or triple exposure 
with images from too light to too dark. The different ex- 
posures can be aligned on top of each other as layers in 
Photoshop and then the extreme exposures removed with 
the eraser. 


‘Storage 


Image storage cards vary with camera brands. Popular 
types include CompactFlash (CF), SmartMedia/MMC, 
MemoryStick, etc. They are completely solid-state and are 
usually very reliable. 

There are also MicroDrives, which usually offer signifi- 


/ cantly more storage but have microscopic moving parts 


and are sensitive to magnetic fields, so they can be less 
reliable — but follow a few precautions and they rarely 
have problems. 

Cameras and memory systems are not infallible, so error 
messages are possible. If a memory card cannot be read, 
remedies are: (1) Turn off the camera and remove the card. 
Check for dust and fingerprints. Try again. (2) Put fresh 
batteries in the camera. (3) Try the card in another camera, 
at a photo lab or in a card reader. (4) Reformat (not erase) 
the card. This will wipe all images but most times saves a 
reoccurrence of the problem; or (5) Send the card to a data 
recovery specialist — the most expensive option. 

For image recovery software — see the article at www. 
aaal_ biz/sc.html. 

The best insurance is to frequently save images you can- 


Cameras and printing processes often cannot handle the 
range of density, from white to black detail, so taking 
three different exposures, from too light to too dark, then 
merging the best exposures in Photoshop results in a 
printable image. 
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not afford to lose onto a computer and leading brand CDs 
— preferably more than one CD, if the images are vital. 

Digital cameras (and especially their LCD monitors) are 
power-hungry, so batteries are a premium item. Startling 
developments have been made in battery capacity and 
camera power conservation. 

Rechargeable batteries are almost essential and should 
be rated at least 2,000mAh. If they are used and recharged 
regularly, they will last for years, at a cost of just cents per 
‘film’, 

Photographers can take measures to help a set of batter- 
ies last all day: set the LCD image preview off, or to just a 
five second glimpse (you can always manually recall the 
image and look at it longer), plus auto revert to standby 
mode after just a few minutes. 

Batteries can be very expensive, so consider aftermarket 
batteries from SILICON CHIP advertisers. But that’s not al- 
ways possible: the Olympus E-300 SLR, for example, has a 
unique-shape 7.2 V lithium ion battery with a 1,500 mAh 
capacity, so owners are forced to spend about $200 for a 
battery that has a capacity similar to a set of AA recharge- 
ables selling for less than $30! The plus side is their ease 
of use due to the keyway shape, enabling batteries to be 
loaded in even the lowest light. 

A number of sets of reliable rechargeable batteries and 
a regular recharging routine ensures you are always ready 
to take digital photographs. If you’re travelling and taking 
a notebook computer with you to download to, consider 
using a charger which plugs into the USB port, saving 
taking the camera charger with you. 

An alternative to taking the notebook is one of the 
self-contained mini hard drive/card readers, designed 
specifically for saving lots of images to. A tip: whenever 
you can, save the contents of any hard drive (notebook or 
self-contained) to CD/DVD (even multi copies), especially 
if the images are irreplaceable. 

While it’s now possible to take a set of images and deliver 
the card for processing, the ultimate is enhancing images 
yourself with creative work on a computer. 

If you are considering digital photography, factors 
include: Will it be better or more convenient than a film 
camera? Is the increased time needed to enhance in the 
computer taken into consideration? What resolution (meg- 
apixels) are needed to suit the enlargements that may be 
required? How fast is the camera — the lag time, shooting 
speed and delays for writing? Is the extra price vs. con- 
venience worth it? 


What about the future? 


Nikon announced recently that it is ceasing most film 
camera and associated lens production; other manufactur- 
ers have/will follow suit. On the flipside, Konica-Minolta 
has announced that it is pulling out of digital camera market 
altogether after suffering huge losses. 

Some experts are tipping that 35mm film as we know it 
will be all but unobtainable in just ten years; not to men- 
tion processing availability. 

Digital cameras are a revolution embraced by many, but 
film/processing is still an option — for now! 

References and further reading: www.aaa1.biz/sc.html 


EE a 
NEXT MONTH: We'll look at some of the hardware 
required and some of the traps for young players... 
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Only a complete fruit-loop would modify a car with no less than six 
Electronic Control Units, a 288V battery, two electric motor/generators 
and a control system that frequently switches off the engine, incorporates 
regenerative braking and uses electronic throttle control. 

Well, welcome to that car — and the crazy modifier, regular 
SILICON CHIP contributor Julian Edgar. 


sion. I’ve run 21 psi boost on a 3-cylinder Daihatsu 
Mira, rebuilt a BMW 3.0si engine and played with 
cars as diverse as a V8 Lexus LS400 and a turbo Nissan 
Maxima V6. 
For the last decade or so it’s been not only a hobby but also 
a livelihood — over that period I’ve worked full-time for both 
automotive print and performance on-line magazines. 
But a few years ago J started getting bored. After all, 
there’s only so many cars fitted with huge turbos or even 
bigger exhausts you can feel excited about. I’d seen it all 
before — and it no longer thrilled. Then I came across a 


F: fifteen years, modifying cars has been my pas- 
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hybrid Toyota Prius at a price I couldn't go past. A grey 
market Japanese import, it was the very first domestic 
Japanese model. Compared with the two Prius models 
sold new in Australia (see the Prius Models panel), it had 
less engine and electric power but it was still a full hybrid 
petrol/electric car. 

Here was a car I could really get my modification teeth 
into — literally anything I did would be cutting edge, never 
done by anyone else in the world. 

Forget ringing up the local workshop to ask what turbo 
size would be suitable; don’t bother joining an on-line 
discussion group to find out what flow injectors are fitted; 
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don’t worry about looking around for off-the-shelf electronic 


aftermarket parts. 
I wanted a challenge — and this was certainly it. 


Prius driveline 

The Prius uses a 1.5-litre 4-cylinder engine closely related 
to the engine used in the Toyota Echo/Yaris. However, it 
has much less power than the Echo — just 43kW. The low 
power output is because the engine revs to only 4000 RPM 
and uses what is called an Atkinson Cycle. 

Compared with the conventional Otto Cycle, an Atkinson 
Cycle engine delays the intake valve opening time, resulting 
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in a reduced intake charge. So despite the 

geometric compression ratio of the Prius being a sky-high 
13.5:1, the cylinder pressures on the compression stroke 
don’t really reflect this. 

This approach benefits efficiency because at lower loads, 
the throttle is open wider for a given power output, so re- 
ducing pumping losses. 

To allow the degree of ‘Atkinsoning’ to be altered on the 
fly, the engine Electronic Control Unit (ECU) alters intake 
valve cam timing. The other vital ingredient in making this 
process work is the use of an ECU-controlled electronic 
throttle. In this car, the driver’s torque request often has little 
to do with the actual throttle angle selected by the ECU! 

Atkinson Cycle (sometimes called Miller Cycle) engines 
have low-RPM torque. But in the Prius, there’s a dirty great 
big 30kW AC electric motor ready to provide maximum 
torque at zero road speed. 


Two motor generators 

In fact, the gearbox (called the Power Split Device or PSD) 
actually contains two electric motor/generators. Along with 
the engine, these are connected to an epicyclic gear train. 

The engine’s output is split between the wheels and one 
of the generators. The generator charges the high voltage 
battery or alternatively, feeds the other electric motor that 
in turn helps drive the wheels. This electric motor can also 
receive power from the high-voltage battery to either assist 
the petrol engine or propel the car on its own. 

The PSD’s gear ratio is a result of the balance between 
the speeds of the engine, the electric motor/generators and 
the wheels and that depends on how much force is applied 
by each. This gives the effect of a continuously variable 
transmission. 

One of the electric motors also acts as a quiet and pow- 
erful starter for the engine, allowing it to be stopped and 
started smoothly as needed. The other generator is used to 
regeneratively recover energy from the car during braking 
and store it in the battery for later use. When the driver lifts 
the accelerator pedal, the engine’s fuel supply is cut off. 

For more on Prius technology, see the December 2001 
issue of SILICON CHIP. 


Modifying the regenerative braking 
One of the first electronic modifications I performed was 
to increase the amount of braking regeneration. 
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To keep the Prius feeling as conventional as possible, 
both the regen and conventional brakes are controlled by 
the one brake pedal. In the first part of its travel, the brake 
pedal operates the regen brakes alone and as further pres- 
sure is placed on the pedal, the friction brakes also come 
into play. 

However, the regen braking in the Prius didn’t seem 
particularly strong. That may be because I had installed 
rear disc brakes and was running high-performance Kevlar 
brake pads with slotted discs front and back — perhaps the 
hydraulic brakes were doing more work than had been 
intended by the designers. 

The central colour LCD in the dash shows by means of 
small ‘sun’ symbols how much regen has occurred each 
five minutes, with each sun indicating a regen of 50 watt- 
hours. But in my driving, seeing a lot of suns was rare — so 
it seemed to me that if the regen could be tweaked to do a 
greater proportion of the braking work (especially in light 
braking), fuel economy would benefit and the braking would 
be smoother. 

The ABS ECU handles regen braking, sending a signal to 
the hybrid ECU to tell it how much regen to impose, But 
how does the ABS ECU know what to do? 

Rather than measuring brake pedal travel (which could 
vary with pad wear, etc), the system uses sensors to detect 
master cylinder pressure — the higher the master cylinder 
pressure, the harder the driver is pushing on the brake pedal. 
If the pedal pressure is low, the ECU knows that the driver 
wants only gentle deceleration and so instructs the hybrid 
EGU to apply only a small amount of regen. However, as 
master cylinder pressure increases, so does the amount of 
regen that can be automatically applied. 

If the amount of regen that occurs is largely dictated by 
the output of the master cylinder pressure sensor, why not 
intercept and alter this signal? That way, the ABS ECU will 
think that there is more master cylinder pressure than is 
actually occurring, so resulting in more regen being applied. 
Since the actual hydraulic pressure going to the brakes is 
unchanged, there’l] be a greater proportion of regen braking 
in the mix. 

The voltage output of the pressure sensor ranges from 
about 0.4-3V, rising with increasing pressure. So if a small 
voltage was added to this signal, the ECU should respond 
with more regen braking. . 

But would the ECU detect a fault condition? The workshop 
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Fig.1: this circuit that initially used to alter the amount 
of regenerative braking. A 100kQ pot was wired- 
` between the output of the sensor and the regulated 5V 
supply, allowing the signal to be increased in voltage. 
To give the required fine adjustment, a multi-turn pot 
was used. Note: the ABS ECU has many more wiring 
connections than are shown in this diagram! 


18 SILICON CHIP 


ey =5OWh GZ 
kirvi 
AO 


80% 25 20 15 10 5 -0 WMHS 


PERO ave 
Le Ace : 
etd A PR 


A colour LCD in the middle of the dash can be configured 
to show economy (measured in kilometres per litre 

in five minute increments) and the amount of braking 
regeneration that has occurred. Here it can be seen that 
over the last 30 minutes economy has never dropped 
below 20 kilometres/litre (that’s 5 litres/100 km) and that 
150 watt/hours of regeneration has occurred. Being driven 
enthusiastically and with some hard country road hill- 
climbing thrown in, economy of the modified car averages 
in the high fives in litres/100 km. 


manual states that a fault will be detected ifthe voltage from 
the sensor is outside the range of 0.14-4.4V, or ifitis outside 
a certain ratio to its nominally 5V supply voltage. Further, 
the latter is checked when the brake switch is off (ie, brake 
pedal is lifted). In other words, the voltage needs to be within 
a certain range and in some cases this is checked with the 
brake pedal not activated. 

Fig.1 shows the circuit that was initially used. A 100kQ 
multi-turn pot was wired between the output of the sensor 
and the regulated 5V supply rail, with the wiper of the pot 
connected to the original ECU input. 

However, this circuit did not take into account the self- 
checking by the ECU of the input signal with the brakes not 
applied. Fig.2 shows how a relay was wired into the circuit 
so that the pot was bypassed whenever the brake pedal was 
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Fig.2: the circuit shown in Fig.1 did not take into 
account the self-checking by the ECU of the input 
signal without the brakes applied. This diagram shows 
how a relay was wired into the circuit so that the pot 
was bypassed whenever the brake pedal was released. 
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released. At very light pedal brake pressure, this modification 
has caused the voltage at the ECU input to be lifted from 1V 
to about 1.15V. This results in clearly stronger deceleration 
when the pedal is lightly pressed and much stronger regen 
than normal as the pedal is pressed harder. At high braking 
efforts, the behaviour of the car is near standard —it’s in very 
light braking where there’s a clear difference. 

And the amount of regen now occurring? The regen brak- 
ing is clearly doing much more of the braking work. This 
can be both seen in the display of watt-hours regenerated 
(there are more suns appearing) and also in the feel of the car. 
The regen braking is smooth and effortless, slowing the car 
substantially before the brake pedal is moved a little further 
to activate the hydraulic brakes and bring the car to a halt. 

It’s hard to assess overall urban fuel consumption, but in 
some 5-minute increments, it has improved by 30%. 


Intercooled turbo 


On the road, the Prius doesn’t feel particularly slow, de- 
spite its low power and 1240kg mass. The electric motor’s 
low-speed torque and petrol engine integrate seamlessly, giv- 
ing punchy performance in all but one driving situation. 

That situation is climbing a long, steep country road hill. 
Initial performance is fine but after a while, the high voltage 
battery becomes drained, decreasing the amount of electric 
power available. The car slows, the engine revs automati- 
cally increase, and you can find yourself with the accelerator 
pedal flat to the floor, just crawling along. 

At this point a rather cute tortoise symbol lights up on 
the dash — we christened her ‘Myrtle the Turtle’. 

And it just so happens that I live at the top of a long, 


country road hill that has gradients as steep as 16% — and 
Myrtle is a real pest. 

By feathering the throttle and watching the movement of 
current in and out of the HV battery (the colour LCD shows 
this), it was possible to negotiate this hill with a speed 
over the crest of 55km/h or so. But lose concentration and 
that dropped to 47km/h. That’s awfully slow. (It should be 
stressed that the later model Prius cars don’t suffer from 
this hill-climbing problem.) 

I considered adding another HV battery pack but because 
of their control systems, this is an extremely complex move 
— nothing like as simple as wiring the two batteries in paral- 
lel. That left increasing engine power as the best option and 
so I turbocharged and intercooled the engine. 


And then the fun started.... 


Fascinatingly, the hybrid control system coped with the 
increased power remarkably well. 

Presumably because Toyota’s engineers could never 
predict exactly how much power the petrol engine would 
generate (as with all engines, this varies with atmospheric 
conditions, individual engine build quality and so on), the 
hybrid system had enough flexibility in its control system 
to direct any excess power being developed by the engine 
into charging the HV battery. Note: into the HV battery, not 
to the wheels... 

So the odd situation developed where, with the HV battery 
level at (say) half, the performance of the car was standard 
— despite the turbo! But what about up the big hill? 

Ah, well there the car was transformed. Rather than the 
HV battery dropping in charge, going up the hill it actually 
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Soe 
A thick-walled exhaust manifold was fabricated to locate 
and direct exhaust flow to the added turbocharger. The 
mechanical addition of the turbocharger was relatively 
straightforward — it was getting the air/fuel ratio suitable 
for the forced aspiration that caused Julian Edgar to pull 
out his hair.... 


increased in charge! And always having lots of battery volt- 
age — and so electric motor power — resulted in the speed 
over the crest of the hill increasing from a low of 47km/h 
to a stunning 86km/h. 

But let’s go back a little. When the turbo was fitted, 
the air/fuel ratios needed to be changed — a turbocharged 
engine (especially one with a 13.5: 1 static compression 
ratio, Atkinson or no Atkinson) needs richer than standard 
mixtures. The Prius uses an air/fuel ratio of 14.7:1 all the 
time — the engine ECU monitors the output of the two 
oxygen sensors to constantly hold this air/fuel ratio. So 
how to change this? 

The first step was to fit a Digital Fuel Adjuster (from 
“SILICON CHIP’s Performance Electronics for Cars”) to allow 
alteration of the airflow meter output. 

However, monitoring the mixtures with a MoTeC air/fuel 
ratio meter showed that the Prius ECU is extraordinarily 


The Prius airflow meter sensing element is normally built 
into the airbox. With the addition of a turbo, the standard 
airbox could no longer be fitted and so the airflow meter 
sensing assembly was removed and built into this new, 
larger airflow meter. The SILICON CHP Digital Fuel Adjuster 
(DFA) was then used to correct the output signal. 
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To provide the additional fuel required for the turbo, a 
dual-pressure fuel system was installed. This uses two 
pumps, two pressure regulators and a solenoid to switch 
from low to high fuel pressure. The switching is done by a 
SILICON CHIP Simple Voltage Switch that monitors airflow 
meter output voltage. When load rises sufficiently, the fuel 
pressure is switched high and at the same time, the twin 
oxygen sensors are disconnected. This approach prevents 
the engine Electronic Control Unit ‘learning around’ the 
changed mixtures. 


quick at learning around any changes made in this way. 
Alter the mixtures to 12.5:1 and within five or so seconds, 
the mixtures are back at 14.7:1! The same thing occurs if 
fuel pressure is increased — back go the mixtures to stoi- 
chiometric. 

Hmmm, so what about disconnecting the oxy sensors, 
substituting an appropriate looking 0-1V square wave signal 
on the ECU oxy sensor inputs and then altering the airflow 
meter output voltage? 

A pair of 555-based circuits was constructed and the 
system wired-up. But the ECU immediately picked that 
something was wrong with the oxy sensors and went into 
a default mode — which with the added airflow of the turbo, 
resulted in mixtures even leaner than 14.7:1! Aaaaagh. 

Well then, what about disconnecting the oxy sensors 
(easily achieved just on high load with the “Simple Voltage 
Switch” [also from SILICON CHIP Performance Electronics 
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This 555-based circuit was built in an attempt to simulate 
the fluctuations in oxygen sensor voltage normally seen by 
the Electronic Control Unit (ECU). If successful, this would 
allow the oxy sensors to be disconnected, stopping the 

ECU learning around mixture changes. However, the ECU 
immediately saw through the pretence, outputting the same 
mixtures as when there is no oxy sensor input at all. 
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These logged traces compare the input and output of the 
brake pressure modification circuit. As can be seen, the 
output trace shows a lot more ‘area under the curve’, 
indicative of a higher brake pressure being monitored 
by the Electronic Control Unit. The result is increased 
regenerative braking which improves economy and 
reduces friction brake wear. 


for Cars] working off the airflow meter output voltage) 
and then using the Digital Fuel Adjuster (DFA) to alter the 
mixtures? Again, no success — and this time, the mixtures 
appeared to vary randomly. 

About this time I upgraded the fuel system with a new 
in-tank pump, external adjustable pressure regulator and a 
return-line to the tank. That allowed me to run higher fuel 
pressure (which initially gave correct mixtures with the 
oxy sensors disconnected) with the DFA used to tweak the 
resulting mixtures. But, yet again, the mixtures were not 
consistent. 

After many weeks of work, I finally devised an effective 
system. Two fuel pumps and two fuel pressure regulators 
are used to allow the running of two different fuel pres- 
sures. A solenoid allows electronic switching between the 
two different pressures. The lower of the two pressures is 
set so that, even when running a little turbo boost, the ECU 
can keep the mixtures at 14.7:1 and the oxy sensor feedback 
loop operates as normal. 

Then, when a preset load is reached, a Simple Voltage 
Switch monitoring the airflow meter voltage switches out 
the oxy sensors and activates the solenoid increase in fuel 
pressure. The resulting mixtures are then fine-tuned by a 
DFA working on the airflow meter output. 

With this approach, the mixtures are consistent and eco- 
nomical (the car is still in closed loop with 14.7:1 mixtures 
for the vast majority of the time) but with appropriately rich 
mixtures used at full turbo boost. 

(Incidentally, ignition timing has never been a problem. I 
have never heard the engine detonate, even when [briefly!] 
running 15 psi boost. 95 octane fuel is used — the car is 
designed to run on 91.) 


Auto throttle shutdown 


About this stage I started to relax. Ahhh, this is nice...the 
world’s only turbocharged, intercooled Prius with modified 
regen braking. Those many hours of work were well worth 
it. And that was the case until I discovered that the hybrid 
control system’s adoption of turbo power wasn’t as seamless 
as I'd first thought. 

Initially, d decided the abrupt engine shut-down that 
occasionally occurred at full power was an ignition problem 
-and had replaced the spark plugs with a colder heat-range 
Iridium design. 
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But then, while watching the boost gauge, I saw what 
was happening. At full power, the hybrid system would 
momentarily close the electronic throttle. Whether that’s to 
protect one or both of the electric motor/generators — or for 
some other reason — I still don’t know. But the result was a 
huge power loss perfectly timed to occur when overtaking 
a semi-trailer.... 

If the shutdown was a result of excessive engine power, I 
could just drop turbo boost at higher revs. But the problem 
was that I couldn’t. The waste gate spring pressure on the 
turbo meant that 7 psi was as low as I could go. 

But there had to be another way of dropping boost — and 
there was. By using a solenoid to control the boost pressure 
feed to a recirculating blow-off valve, the valve could be 
made to leak, bleeding boost from the compressor outlet 
back to the inlet. The result is decreased boost. 

I initially used the Performance Electronics for Cars In- 
dependent Electronic Boost Control (IEBC) to achieve this 
function but ran into a snag. The IEBC allows the mapping 
of a pulse-width controlled solenoid on the basis of engine 
load, as measured by injector duty cycle. 

However, it doesn’t have an adjustable hysteresis function 
and so the solenoid would close (causing the blow-off valve 
to open) and then as a result of the lower boost, engine load 
would drop, thus switching the solenoid back on! Boost 
would then surge up and down. 

(This isn’t normally a problem with the IEBC because 
the slope of the adjustment curve can be made gentle. But 
in the case of the Prius, it had to be a much more sudden 
change.) The answer was to (again!) use that most ubiqui- 
tous of building blocks, the Simple Voltage Switch. With 
its adjustable hysteresis, it was ideal in this application, 
wired-in to monitor airflow meter output signal. 

As finally configured, boost rises to 7 psi and then above 
the preset load point, smoothly drops to 4 psi. This makes 
no difference to on-road performance — and there are no 
throttle shut-downs! 


Auto engine off 

While compared with many turbo applications the Prius 
turbo is not working particularly hard, there is one charac- 
teristic of its hybrid control that if left unaddressed, could 
quickly kill the turbo bearing. 

As described earlier, when the throttle is lifted, fuel flow 
to the engine is stopped. So, approaching a red traffic light, 
the engine stops running as soon as you back off — and stays 
off until the lights go green and you apply the accelerator. 

A turbocharger relies on engine oil flow for lubrication and 
partly for cooling, and so the engine should not be turned 
off until the turbo has had time to cool. Ifthe turbo has been 
spinning hard, an early engine switch-off can cause oil in 
the turbo bearing to coke. 

So how could the Prius petrol engine be kept running 
after a boost event? 

This model Prius has two air-conditioning modes. In 
High mode, the engine is forced to run continuously. In 
Normal mode, the engine is allowed to switch off whenever 
the hybrid ECU decides it should be off. When High mode 
is selected, the air-con: system tells the hybrid ECU that it 
should not switch off the engine by means of an ‘engine 
on’ request signal. This signal is very simple — above 4V 
means keep the engine running, below 1V means it’s OK 
to switch it off. 
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To prevent the hybrid control system automatically 
switching off the petrol engine shortly after the turbo has 
been on boost - and so starving it of oil - a Simple Voltage 
Switch was modified to provide the ‘engine on’ request 
signal than normally occurs when the air-conditioner is 
switched to high. This photograph shows the new MOSFET, 
capacitor, diode and resistor that allows the Simple 
Voltage Switch to feed the correct signal to the hybrid ECU 
for 30 seconds after the turbo has been boosting. 


So by feeding 5V to the ‘engine on’ input of the hybrid 
ECU, the engine can be kept running. 

Yet another Simple Voltage Switch was used to monitor 
the airflow meter signal, sensing when engine load was 
above a certain threshold that corresponded to a few psi of 
boost. To derive the required 5V signal to feed to the hybrid 
ECU, a pot was placed across the regulated 8V supply used 
in the Simple Voltage Switch. The Simple Voltage Switch 
was then modified so that once it was triggered, it stayed 
on for about 30 seconds. 

So how well does the system work? In most cases the 
delayed ‘on’ time for engine running isn’t noticeable — when 
the car is moving, it’s hard to tell whether the engine is firing 
or not. But if the car is being driven hard around the city, 
pulling-up at a red traffic light causes the engine to keep 
running for a short time, when previously it would have 
switched off as soon as the car was slowing for the stop. 


Conclusion 

We’ve run out of space to cover all the mods made to the 
car — they include a rear sway bar, electronically modified 
electric power steering, on-dash mixture indication, elec- 
tronically controlled high pressure intercooler water spray, 
under-floor aerodynamic changes and plenty of other bits 
and pieces. 

And the results? Well, the worst aspect of the car was 
previously its country road hill-climbing ability — and that’s 
been improved by over 80%! 

But what about the raison d’etre of the Prius: fuel econo- 
my? The modified Prius now has better than standard fuel 
economy. 

On an open road cruise at 100km/h, the turbo Prius will 
turn in a best economy of about 5.5 litres/100km, whereas 
in the same conditions, the dead standard car used to get 
about 6.3 litres/100 km. And even when being driven hard, 
the economy now averages about 5.8 litres/100km. sc 
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A 20MHz dual trace oscilloscope from Dick Smith sectrouics 


For the next few months#, every reader who takes out a new subscription, or renews an existing 
subscription, goes into the draw to win a brand spanking new dual-trace 20MHz oscilloscope, as 
reviewed this month on page 62. It’s valued at $399.00! You could be the envy of all your friends if 
you had this fine instrument on your workbench. It comes complete with two 10:1 divider probes, 
enabling you to do all sorts of measurements. 


You love the magazine. Why not subscribe and save? 


For a limited time only, we are maintaining the present subscription prices. Subscribe now and beat the 
price rise later this year. And at the same time, have a great chance at winning this fabulous ‘scope! 


General info: 
1) The monthly draw for each scope will close on the last day of the month. 
2) # This offer is valid while this special offer page appears in SiLIcon CHIP 
3) Your new subscription will normally start with the next month to be printed (you can nominate an alternative starting date). 
4) Each month’s winner will be drawn from the new and renewing subscribers for that month. No correspondence will be entered into. 
5) Competition open to Australian & New Zealand residents only. 
6) Relevant lottery permits pending. Winners will be announced on SILicon Chir website: www. siliconchip.com.au 


ee S RE ee ee re pe N 
YES PLEASE! Start my subscription from the next issue and enter me in the draw for the oscilloscope! | 
i wish to subscribe for [_] 2 years ($1650)  [_] 2 years with binders ($186.00) (1 year ($83.00) L] 1 year with binder ($96. 50) 


“these prices valid for Australian subscribers only. NZ subscribers will be included in the draw but subscription rates are slightly higher. Please refer to P103 of this issue. 
Enclosed is my cheque/money order for $ or please debit my: [J] Bankcard [Visa Card [|] Master Card 
3 | | | | | We make it easy to subscribe! 
| Card No. [| tf | | J|] | (ES Mail this form (or a copy) te: Silicon Chip Publications, | 
PO Box 139, Collaroy, NSW, Australia 2097. 
i Or fax your details to (02) 9979 6503 (inc credit card!). | 
Name Phone No (___) ; 
| PLEASE PRINT Or email the same details to silicon@siliconchip.com.au | 


| Street; ns Or log onto siliconchip.com.au and click on “print edition” | 
| Suburb/fown Postcode _—_—_—— o =ć -/ Or call (02) 9979 5644 & quote your credit card details | 
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| Signature Card expiry date / 
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Ultrasonic Tape 

Measure with Laser Pointer 
Make distance, volume and area 
calculations quickly and easily with this 
ultrasonic tape measure. It provides a 
measurement range of 0.6m to 15m, a 
5 digit LCD screen and uses an in-built 
low-power class Il laser marker to 
indicate the item you are measuring 
from. Operates on a supplied 9V 
battery. Q 1507 


Festoon 42mm x 10mm 


6 x high bright white LEDs. Suits 12V DC 
negative chassis cars. Shock and vibration 


resistant. P 8621 $798 


Festoon 36mm x 10mm 
4 x high bright white LEDs. Suits 12V DC 
negative chassis cars. Shock and vibration 


resistant. P 8624 5 598 


ALL 
NEW! 


March 
2006 


FLUKE. 


73 Series Ill Multimeter 

Offering a clear 3200 count digital 
display with a fast response 31 segment 
analogue bargraph, the 73 series Ill 
provides measurement of AC and DC 
voltage, AC and DC current, plus 
resistance and diode test functions. 
Meets Cat li 600V safety standards with 
protection from overvoltage transients 
up-to 4kV. Includes removable holster, 
TL75 test leads and User manual. 

Q 1703 . 


Festoon 42mm x 10mm 
6 x high bright blue LEDs for that interior 
mood setting atmosphere. P 8622 


384 


Tail and Brake - Red Tail - Red 


Tail or Turning Indicator — White 
Replaces Type: #1156. 

19 LED cluster. 

Working life: 20,000 hours. 


Turning Indicator ~ Yellow 
Replaces Type: #1157. 
19 LED cluster. 


Replaces Type: #1156. 
19 LED cluster. 
Working life: 20,000 hours. Working life: 20,000 hours. 


Replaces Type: #1156. 
19 LED cluster. 


Working life: 20,000 hours. 
Suits -ve polarity chassis cars. 
P 8634 


P 8600 

DUE IN $998 DUE IN 
LATE MARCH 

NB. Product may affect flash rate of turn signal 


Suits -ve polarity chassis cars. 


LATE MARCH 


Suits -ve polarity chassis cars. Suits -ve polarity chassis cars. 

P 8629 P 8636 

DUE IN $998 DUE IN $998 
LATE MARCH 


LATE MARCH 


$4998 


Products also available through www.dse.com.au 
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30XR Professional 

Digital Multimeter 

Provides 30 ranges/9 functions in a medium 

sized meter with a large 2000 count 3.5 digit 
display, plus a non-contact Voltage detector 

function that lets you identify dangerous 

AC voltages before you connect your 

meter. Measures AC and DC current to 10A, 
DC/AC voltage to 600V and resistance to 


a simple calibration process. Measures 


pH values from 0 to 14 with +/- 0.2pH 
accuracy, as well as temperature 


readings (accuracy of +/- 1°C). -Q 1391 


aiin -anin 

VAS 20MQ.: Safety rated: CAT Il 600V, CAT III 300V. 
incl. Magne-grip holster with magnetic hanging 
strap, test leads and manual. Q 1781 
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~Ne 5 Piece Plier/Cutter Set 
A bargain priced set of spring loaded, polished steel 
Z pliers and nippers for general hobby use. Includes 
110mm end nipper, 115mm diagonal nipper, 125mm 
bent nose, 130mm long nose and 130mm flat nose 
pliers, T 3580 E 7 
HALF PRICE! 
Mas Toal Loading 7 
IDA 24 aE 
D iy 
7N Á v : 
DSE SURGE { 
| ay 
= 4 
Do Fe 
$75,000 “a $400,000 
CONNECTED : CONNECTED 
| EQUIPMENT EQUIPMENT 
DSE. DSE WARRANTY DSE! WARRANTY 
Surge Shield 6-Way Power Board 8-Way Surge Board 
Single Outlet Power Adaptor Includes 2-way phone line and Protects electrical outlets, coaxial 


cable socket and phone line. 
Incl. phone and coax patch 
cables, Lifetime warranty. 

M 7810 


Surge protected electrical and TV coaxial cable socket. 
phone line outlet. M 7800 S2 ove Lifetime guarantee. M 7806 S78 
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The electronics 
SURVELLANICE SOLUTIONS 


Night Hawk 2 Camera Pack 

The perfect security solution for the home or office. Includes 2 full colour 
wireless outdoor weatherproof cameras with audio, 11 infrared LEDs on 
each camera for superior night vision, 2.4GHz for range of up to 100m, 
cameras switchable between 4 frequencies. L 5976 


@Swann 


TV Camera System 
Simply plugs into the 

AV sockets of your TV. 
In-built microphone, incl. 
all cables, adaptors and 
adjustable mounting stand 
for easy install to wall 

or ceiling. L 5877 


HOT PRICE 


@Swann 


Metal Case Colour 


Camera Camera 
Tough metal casing and 
adjustable mounting 
bracket. Provides you 
with clear colour images 
when connected to your 
TV, VCR, or Swann 
security monitor. L5918 


@Swann 

Black Knight 

Security Camera 
Wireless and weatherproof 
CCD colour camera, high 
resolution, 27 powerful 


up to 100m, 12 month 
warranty. L 5980 


MITH 


infrared LEDs for night vision, 
easy installation, long range — 


@Swann 

D-Cam Colour 

Security Camera 

Simple and quick to 

U install, clear crisp colour 
images, pre-focused lens 
system and microphone, 

| versatile mounting 

| bracket. L 5926 


$ 


Colour 

Underwater Camera 
Capture quality colour 
underwater pictures in 

the pool, sea, aquarium 

or pond. Connects to most 
camcorders? TVs, VCRs and 
portable monitors with AV 
inputs. L 5917 
POWERHOUSE ONLY 


°198 


"Cameras warranted to depth of 16m / 52ft. 
Do not exceed with extension cable. 


@Swann 


Mobile Colour Viewer 
Synchronises with up 

to 4 of Swann's Wireless 
Cameras at once, receives 
transmission through 

walls etc, 2.5" LCD screen, 
built-in speaker for 
monitoring, L 5977 
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THIS PROPERTY IS UNDER 
CONSTANT ELECTRONIC 
SURVEILLANCE! 

Alarm Sticker 
Deter intruders at your home 


OF offion with Sect stickers. sì 
130x 70mm. L 5314 


[WARNING] 


THIS PROPERTY 
IS UNDER 
CONSIANT ELECTRONIC 
SURVEILLANCE 


Colorbond Alarm Deterent Sign 
Deter intruders at your home or office 


with this strong Colorbond 
coated metal sign. $492 


_ Size: 245 x 270mm. 
L 5312 
' EXTRA CABLE FOR 
@.Swann YOUR CAMERA 
AV Cable Pack 


18m (60ft) A/V power cable for most 
security cameras, incl. gender changers so 
you can fit ie ent ales cameras, or 
join the cables tog 

to suit your needs. S4 oss 
1 year warranty L 5838 
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and kits specialists 
HOT NEW KITS! 


INCLUDES 
ELECTROPADS 


me TENS Kit 

The pocket-sized TENS (Transcutaneous 
Electrical Nerve Simulation) unit has 

| adjustable controls that tailor the levels to 
suit each patient's requirement. Attach 

| the electrodes near the painful area and 

| start the TENS unit for a tingling sensation 
that can help to reduce pain. Features 
adjustable voltage level, adjustable pulse 
rate and adjustable pulse width. K 3705 


Hi-Energy G Kit 

», A Universal High-Energy Electronic Ignition System 
sm that is designed to work with a variety of input 

triggers. It employs a high temperature micro- 

A controller (16F88 E-P) to control the switching 
ca, transistor and sense the trigger signal. Incl. 

, >. all specified components and hardware 

including the printed circuit board, metal 

diecast box and a comprehensive 
instruction manual. 


A K 3305 
| ECF. FN 
of — L 
Programmable Timer Kit Electrocardiograph Kit 
Can be programmed for a single time period Watch your heart beat with this easy to build project 
ranging from one second to 99 minutes and 59 that lets you take your own electrocardiograph (ECG) 
seconds or a sequence of two such (independently | and displays it on a PC (via USB). Read, display, save 
Bass Exte programmed) time periods, or up to 99 cycles of to disk and print the electrical waveform generated 
Adds as ranger RIESS Octave ON DAGE one or two time periods (ie Time A and Time B by your heart. Incl. all components, hardware, PCB, 
response from your existing hi-fi speakers programmable period). Includes a backlit a specially manufactured case that has been fully 
ei ERA caatiaured foe a loudspeaker 16 character display, plastic case drilled, powder coated and screen printed as well 
in either a vented or sealed enclosure, a Rep a FE 
maximum input signal Sy level E E ze a 
of 25V RMS at 98 metal panel. K3580 3 
12V DC supply. 514 
K 5592 Si 


“99 “139 


Remote 
Checker Kit 

Checks whether an infrared remote contro! 
is: sending out a code when each button 


is pushed. K 3055 S2 a 


Get your copy every 
month from your local 
Dick Smith Electronics 
store. B 5020 


Serial | 

I/O Control Kit 

This unit connects to the serial port of your 
PC and can be programmed to switch relays 
and/or output a 10-bit binary value, 
dependent on voltage, 


resistance, temperature 50 - 
and digital inputs. K 3090 Terms and conditions: Offers start 22/02/06 and ends 28/03/06 or while stocks last. No rainchecks. No layby. Offers may not be 


available in some reseller or franchise stores. 
—— a —_—__o_-__-_----:: : 
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Loads of handy 


3mm High-Bright White LED 
1500mcd, 3.5V 30mA. 
Z 3800 


SAVE 560 


DSE 
Hobby Detail Sander Kit 


Includes mains powered hobby sander, 
various sanding 
attachments and 
storage case. T 4822 


SA Ose 


5mm High-Bright White LED 
16,000mcd, 3V 20mA. 


Z 3984 S 98 
i a) Em 
Q i 
F O~ 
E -a 
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X-10 Home 
Automation 


Lighting Starter Kit 


Control your lights and appliances from anywhere 

in your home with this simple + 
screw-in installation kit including 569°” 
SAVE °20 


a key-chain remote control, 
socket rocket and a transceiver 
module. M 4001 


> 


‘Cyclops’ Hi Power 1W Red LED 

High luminous flux, long operating life of up to 
100,000hrs (absolute maximum 

ratings not to be exceeded). $598 
Requires heatsinking and 


a constant current source. S AVE 40% 
includes data. Z 4251 
: 
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X-10 Home 


Entertainment Starter Kit 
Control any infrared appliance such as lighting, 
air conditioners, stereos and other devices — 


S * 


even through walls and 
ceilings. Kit includes an 8-in-1 
learning remote control, 
lamp and appliance 

module. M 4000 


DICKS MITH 


Digital Display Soldering Station 
Temperature-controlled with a digital 
display that accurately shows the tip 
temperature and maintains the set 
temperature within 3°C! Uses a lightweight 
55W soldering pencil with a highly flexible, 
burn-resistant silicon-rubber sheated cord. 
T 2250 


The soldering iron stand supplied 
may vary from that shown. 


*LIMITED STOCK - Check stores for availability 


Products also available through www.dse.com.au 


ideas for all! 


i 
| 
t 


i PIC16F628A-1/P Microcontroller 
, 18-pin through hole design and features 


PIC12C509 Microcontroller PIC16F84A-20 Microcontroller Flash program memory, RAM data memory, 


This high-performance RISC CPU features Only 35 single word instructions to learn, EERROM'data memory, 16 I/O pins with 
individual direction 


only 33 single-word 1k Flash program memory, 

instructions to learn, $382 68 byte RAM data memory, $789 conmo! ae, high speed $7795 
1024 x12 EPROM — A 20MHz maximum frequency, - technology. 29180 
program, and 41 bytes S AVE 1 5% Z9176 S AVE 20% gy. SAVE 20% 
of RAM data memory. 

Z 9170 


RadioShack. 


Analogue 

Sound Level Meter 

Comes with a large analogue 

meter movement for easier 

viewing with 7 sound level metering 
ranges covering 50-126dB SPL. 
Selectable A and C weighting to 
account for hearing response at 
different levels and an output socket 
for connection to other equipment, 
such as home theatre or test 
equipment. It uses an omni- 


64 Piece Bit Set 
This 64 piece bit set is packed 
in two soft plastic storage cases for 
ease of carrying. Includes a magnetic bit holder. 

Each set contains: 

Security Torx bits — numbers 8, 10, 15, 20, 25, 27, 30, 35, 40. 

Hex bits - 5/64, 3/32, 7/64, 1/8, 9/64, 5/32". 

Tri-wing bits — numbers 1, 2, 3, 4. Spanner bits — numbers 4, 6, 8, 10. 


Hex bits — numbers 2, 2.5, 3, 4, 5, &. RadioShack 
Slotted bits — 3, 4, 5, 6, 7mm. SOUND LEVEL METER 
Pozidrive bits — PZO, PZ1, PZ2, PZ3. $ ag 

Square bits — $1, $2, $3, 54. 


Phillips bits - numbers 0, 1, 2, 2 drywall, 3, 4. 

Clutch bits - 1/8, 5/32, 3/16, 7/32, 1/4". Paes 
Torx bits - numbers 6, 7, 8, 9, 10, 15, 20. H 

Hex to square adaptor. T 4501 ALF PRICE CARRY CASE 


Available in-store or through our 


Direct Sales Division 
Phone: 1300 366 644 


(Local call charge) 
Fax: (02) 9642 9155 
Mail: DICK SMITH ELECTRONICS 
Direct Sales Reply Paid 500, aan 
PO Box 500, 


Regents Park DC NSW 2143 
(No stamp required) 
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Digital callipers 


Features a 4 digit LCD screen, internal and external measuring jaw, 
depth measuring blade, metric/ 
imperial conversion and zero setting. 


Measurement range 0-150mm, 0.6”. 


directional electret condenser 
microphone for sound collection 
and the analogue meter reads 
with slow or fast response times 
for checking peak/average levels. 
Tripod mountable (not incl.). 
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“SAVE $20 
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AVING COMPLETED construc- 

tion of the alarm unit, it’s time 
for the test procedure. At this stage, 
microcontroller IC1 should be out of 
its socket and the SLA battery should 
be disconnected. 

It’s also a good idea to disconnect the 
display board from the main control 
board until the power supply has been 
checked out. 

Here’s the step-by-step test proce- 
dure: 

Step 1: apply 16VAC power to the main 
controller board (but leave SLA battery 
disconnected). 

Step 2: set your DMM to read DC volts 
and check the output from the 12V 
regulator (REG1). Anywhere from 
11.5-12.5V is acceptable. Now, do the 
same for the 5V regulator (REG2) — its 
output should be very close to 5V. 

If either of these readings is drasti- 

cally low, switch off immediately and 
check for shorts on the PC board and 
for polarised components that may be 
the wrong way around. 
Step 3: check the voltage across the bat- 
tery leads (ie, between ZD1’s cathode 
and D7’s cathode). You should get a 
reading of 13.6-14V (this is the charg- 
ing voltage). 

If this checks out, connect the bat- 
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system. 


tery and repeat the last step, Depend- 
ing on the amount of charge in the 
battery, you should get a reading in 
the range of 13-13.6V (a flat battery 
will give a lower reading). 
Step 4: check that +5V is present on 
both pins 11 & 32 of the microcontrol- 
ler’s IC socket. If so, switch off, connect 
the display board, re-apply power and 
check that the mains power LED is 
lit (the other LEDs should all be off), 
Also, check for a +5V rail on the three 
righthand pins of the key socket con- 
nector on the display board. 
Step 5: disconnect the power supply 
and plug the PIC microcontroller (IC1) 
into its socket. Take care to ensure 
that pin 1 is at upper right — see Fig.5 
in part 1. 
Step 6: this step checks the basic opera- 
tion of the two PC boards. First, con- 
nect a sensor (PIR or reed switch) to the 
input of zone 1, As a default, the sys- 
tem assumes that N/O (normally open) 
sensor contacts will be used. When the 
sensor is triggered, you should see the 
status LED for zone 1 illuminate. This 
LED should then extinguish when the 
sensor is reset, 

Repeat this test for the remaining 
seven zones, checking that their allo- 
cated LEDs respond accordingly. 


This month, we complete the construction, 
describe the test procedure and give the 
“driving instructions” for the software. We 
also describe the optional keypad module 
which can be used to arm & disarm the 


Pt.2: By TRENT JACKSON 


Step 7: it’s now time to interface the 
system to your PC and test the various 
features. Connect it to the PC via an 
RS232 serial cable, then install and 
run the software. Refer to the large 
“Driving The Software” panel for 
information on the various software 
interfaces. 

Step 8: click on the “Comms” setup 
button and select the serial port that’s 
to be used. Now click on the button 
labelled “Test”. If you have selected 
the correct port number, you should 
see all the LEDs on the front of the 
unit counting up in BCD (binary coded 
decimal). You should also hear the 
internal siren briefly chirping in syn- 
chronisation with the LEDs. 

If this doesn’t occur, check that the 
port is operational and valid. Double- 
check to ensure the integrity of your 
serial port cable and that the RS232 IC 
is installed the right way around. 
Step 9: before proceeding to secure 
the system with passwords, check the 
door strike outputs. These are operated 
through the Arm/Disarm interface. 

Using your DMM, you should be 
able to measure 12V across their 
terminals when activated. Don’t set 
the duration time for any given strike 
longer than it really needs to be. They 
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Sf SERIAL DATA KEYPAD MODULE 


Fig.8: the complete circuit details for the optional keypad module. It’s based on a PIC16F84A microcontroller (IC1) 
and a standard 3 x 4 matrix keypad. 


draw high current and the power sup- 
ply is quite modest. 

Step 10: click on the arm button for 
zone 1. The internal siren should 
briefly chirp and the corresponding 
“armed” LED should light. Click on 
the disarm button and check that the 
LED extinguishes. 

Step 11: secure the system with pass- 
words and configure the entry/exit 
delays, siren duration times and auto- 
rearming features (if needed). 

Step 12: this is the fun part — install the 
alarm into your premises and run the 
cables to all the sensors. 


The keypad 


The keypad is for those who don’t 
wish to use a computer to arm and 
disarm the main alarm system. That 
way, you only need a PC for the initial 
system set-up and to define parameters 
and passwords. 

A keypad is also useful if you want 
to use the system as a domestic house 
alarm and don’t need the versatility 
offered by the Windows-based soft- 
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ware. Alternatively, you can build 
the keypad for emergency use only 
— ie, to arm and disarm the system in 
the event of a blackout or computer 
malfunction. 

In the latter case, the keypad also 
lets you do away with the “Hard-Wired 
Key”, which can be rather inconven- 
ient to use. Ifthe power fails, just plug 
the keypad in and you're in business. 
Furthermore, the keypad can both arm 
and disarm the system, whereas the 
“Hard-wired Key” can only disarm 
the system 

Up to four passwords can be defined 
via the Windows software, as shown in 
one of the screen grabs. However, you 
don’t have to type in a password for 
all four — just leave them blank if you 
don’t require them. Note that to access 
this feature, you need to be logged in 
as either an Owner or Admin. 

These passwords are stored in the 
PIC microcontroller in the main alarm 
unit (ie, in EEPROM) and must be four 
digits in length (numerals only). 

The star (*) and hash (#) keys are 


=) PEZO 
TA TRANSDUCER 


* INCREASE IN VALUE 
TO LOWER VOLUME 


used only to arm and disarm the sys- 
tem. To arm the system, just enter the 
4-digit code and press *; to disarm 
it, enter the 4-digit code and press 
#. Easy! 

Ifthe code is correct, a short melody 
is played. However, if the code is en- 
tered incorrectly, then a short series 
of chirps will be heard. It’s then just a 
matter of re-entering the correct code 
but you only get five attempts, after 
which the system locks you out for 
30 minutes. 

By the way, this unit is quite uni- 
versal and could easily be adapted 
to suit a host of other applications. 
It’s not just suitable for used with the 
PC-Controlled Alarm. 


Another PIC 


Inside the keypad module is — yes, 
you've guessed it — another a PIC mi- 
crocontroller. This time, it’s a 16F84A 
and this is teamed with a standard 
numerical keypad and a handful of 
minor parts. 

A vital ingredient is the software 
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Driving The Software For The 


Burglar Alarm 


32 


HE SOFTWARE for the PC-Controlled Burglar Alarm has been tested with Windows XP and Windows 98SE but should 

also work with Windows 95, Windows 98 and Windows 2000. It’s separated into seven main sections to make it easy 
to drive: (1) Access Control; (2) Log On/Off; (3) Comms Setup; (4) Zone Configuration; (5) System Logging; (6) Entry/Exit 
Delays and Arm/Disarm. The main GUI is shown immediately below. 

The software assumes no security until an owner password is created. If you have just loaded the software and want 
to test the unit before finalising access settings, you can just basically go straight to the Communications Setup window 
to begin testing. Select the Comm port that you wish to use, then cover your ears and click on the relevant Test button 
(see GUI below right). The internal siren should sound and all of the LEDs on the front panel should start counting up 
in binary. If this occurs, then there’s a good chance that 
your new alarm system is ready for installation. Before =] Communications Setup wees 
doing so, however, it would be a good idea to check that | <RS232Pot> Sass sy a heal 
all the zones can be armed and disarmed. Nur 


pi Ena yble Dialer 
hon 


THIS IS THE MAIN GUI for the Windows-base software. 
Its divided into seven sections (no confusing drop-down 


THE COMMUNICATIONS SETUP screen allows you to define 
the RS232 ports that you wish to use to communicate with 
the PC and the (optional) modem dialler. Make sure that 


»)) 
you don’t include any spaces in the phone number string. 
Er Estey Am Disa The two Test buttons help you choose the correct serial ports 
on the PC and to diagnose faults ~ see text. 


Mi Password'Entry, Type fOr CHRE 


menus to explore), which makes it really easy to drive. 3 apain oa pomoi ie 
Clicking on each of these sections brings up the various 


= og ON |. Jace] if | 2 
other configuration panels shown on these pages but first ee | 
you have to define the various users and set-up access 
control as shown in the GUI at the bottom of this page. 


Once you have the system setup, you arm or disarm the 
system by simply logging on and clicking the Arm/Disarm 
section to bring up the GUI on the facing page. It’s then 
just a matter of clicking the Arm or Disarm button for 
each Zone, as appropriate — or you can arm or disarm 
all zones simultaneously. 


PASSWORDS CAN BE EE i 
in which case you have to usea PG ` 
keyboard to log on. Alternatively, if 
the password has numerats only, you 
can enter it by clicking the numbers 

on the virtual keypad shown here. 


—_ SS -gr peee oes O 


eee THE FIRST STEP IN SETTING UP THE ACCESS CONTROL for the 

system is to create an “Owner” user name & password. 

Metis ` Owa LSP This is done by keying in a name and password, then selecting 
a a ae io isha the “Owner” option and clicking the “Add” button. Doing that 


-- . e ee oe p 


T? : i iw } 
Vaio i “hem ET Ja E gives you contro! over the entire system. However, you cannot 
pra H E ep do much unless you log on. To do that, click the “Log ON” button ` 
TE ap tt Hee i at bottom right and key in the password that you just set up. 


lf the password is valid you will be greeted with a MSG box 
that says “Hi”. 

You can create up to four Owners, eight Admins and 16 Users. 
Owners can create or delete other Owners, Admins and 
Users, while Admins can create and delete Users only. Users 
have defined access level privileges, most of which are self- 
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have Owner or Admin access to modify these settings. Auto Rearm does exactly 
what it states — after a preset time, a zone that’s been disarmed automatically 
rearms itself. This could be useful for monitoring an entrance way, for example, 
and keeping a log of people who have entered (or left) a building. 


Note that you can give each zone a label value (eg, “Kitchen”, “Lounge Room”, 
etc). There are lots to choose from, so that you can easily identify zones. Clicking 
the “OK” button saves any new settings. 


The virtual red LEDs next to the Disarm buttons clearly indicate which sectors have 
been armed. When you arm or disarm a zone, you will hear the internal siren briefly 
chirp to indicate success. You can also arm/disarm all zones simultaneously. 
Finally, the Door Strikes buttons at the bottom allow Owners, Admins or Users with 
defined access to operate the door strikes. Five seconds should be more than ample 
time for the strike to be activated but you can adjust this value if you wish. 


« 


T 


THE CONFIGURATION GUI allows you to 
specify the sensors to be used for each 
zone — ie, either normally open (N/O) or 
normally closed (N/C). The status LEDs 
indicate the condition of each zone. When 
a zone is triggered, its corresponding 
LED lights up. 


This GUI also allows you to set up the 
keypad codes and shows the config- 
uration for the “Hard Wired Key”. You 
simply select the BCD code and the 
number of inserts required and the 
accompanying diagram shows the wiring 
for the D9 connector. 


Make sure that the system is plugged 
into your PC’s serial port before clicking 
the “OK” button, so that the settings are 
saved to the PIC’s EEPROM. 
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THE ENTRY/EXIT DELAYS GUI lets 
you customise the delay settings 
for each zone (0-255s). As with 
other settings, these delay times 
are saved in the PIC, so that the 
system can be operated without 


a PC if necessary after set-up — 


(although you do lose features). 


By default a tripped zone is 
automatically rearmed 30 seconds 
after the siren times out. You can 
set the maximum number of 
“rearms” to anywhere between 
0 and 9, so that a zone will 
eventually be locked out after 
repeated triggerings (eg, to guard 
against a faulty sensor). 


Check the noise pollution laws for 
your state before implementing 
this feature. 


Set this value to 0 if you want each 
zone to be locked out immediately 
after it has been triggered. 
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Hard Wired Key Code 
BCD 


THE WIRING DIAGRAM in the 
Configuration GUI shows you how 
to wire the Hard Wired Key for a 
given BCD code and number of 
inserts. 
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01-17-2008 
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19:37:03 
19:37:14 
19:37:54 
20:27:40 
20:28:09 
20:28:11 
20:28:21 
21:14:31 
21:15.23 
21:16:44 
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21:43:07 
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21:44:55 
21:45:03 
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21:46:04 
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21:46:39 
21:47:12 
21:47:44 
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The data logger records all activity from people logging onto the system, as well 


as which zones have been triggered and the alarm conditions. To gain access to 
this screen you must have Owner, Admin or set user level privileges. Each time 
the software loads, the data log loads as well. It’s then automatically saved at a 
specified interval. This arrangement means that you don’t have to worry about 
power failures or having to manually save the logs each time you power down 
the PC. However, you still have the freedom to manually load and save logs. Up 
to 2000 samples can be stored which should be more than enough. 


that’s programmed into the PIC. This 
software monitors the key presses and 
produces a serial data stream which 
is then fed to the PIC microcontroller 
inside the alarm unit. This in turn 
scans its passwords database and if 
it finds a match, allows access to the 
system. 

The keypad is perfectly standard 
— you just press the digits, hit the hash 
key and the PIC microcontroller spits 
the digits out serially at 2400 baud. 

Pressing the hash key inserts 
CHR$(66) at the start of the data string, 
while pressing the star key results in 
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CHR§$(88) being sent first. This in- 
structs the alarm to either disarm or 
to arm, respectively. 

After the function BYTE, the 4-digit 
code follows in a plain ASCII format. 
A few minutes of experimenting will 
allow people with relatively modest 
PICAXE experience to interface it to 
their own projects. 


Automatic resetting 


Another feature of the keypad mod- 
ule includes automatic resetting if it’s 
at idle. This simply means that if you 
don’t press in each subsequent digit 


in the code sequence within four sec- 
onds, the system resets and you have 
to start over again. 

This is done to ensure security — ie, 
it ensures that you have to key in your 
complete password every time you 
want to arm or disarm the system. 

A piezo transducer and a red LED 
provide audible and visual indication 
of keypad activity. Each time a digit 
is pressed, a “chirp” is produced by 
the transducer. Other sounds are also 
produced by transducer, depending on , 
the status of the keypad (eg, to indicate 
correct or incorrect codes). 

In use, the unit plugs directly into 
the D9 female socket on the alarm to 
establish the communications link. In 
addition, a +5V rail to power the unit 
is also obtained from the D9 socket. 

You can plug the unit into the D9 
socket (and unplug it) with power ap- 
plied. However, don’t swap between 
the PC’s serial port and the keypad port 
while the Windows-based software is 
running, otherwise the alarm system 
may lock up. 

If it does, you’ll have to reset the 
alarm by removing all power to it 
(including the back-up battery). Note: 
you can “hot-swap” from the keypad to 
the PC and vice versa if the Windows- 
based software is showing the main 
menu GUI only, or is not running. 


How it works 


Fig.8 shows the complete circuit 
details for the keypad module. As 
stated, it’s based on a PIC16F84A 
microcontroller (IC1) and a standard 
3 x 4 matrix keypad. The keypad rows 
are monitored via ports RA3, RB3, RB2 
& RBO, while the columns connect to 
ports RB1, RA2 & RA4. 

The latter three ports (ie, to the 
columns) are all set as outputs and 
are switched at a rate of about 100Hz 
“total cycle time” — ie, each port is 
toggled from high to low about 33 
times a second. 

RA3, RB3, RB2 & RBO (which 
monitor the rows) are all configured as 
inputs. These are all normally pulled 
high to +5V via 100kQ resistors, to 
ensure they don’t “float”. In addition, 
a 2.2kQ resistor is connected to RA4 
due to the fact that this pin can sink 
but not source current. 

In operation, IC1 pulls each of the 
columns low in turn and checks for key 
presses on the rows. For example, if 
RA2 is low and digit 5 is pressed, the 
RB3 will be pulled low. IC1 decodes 
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D9 MALE 
CONNECTOR 
(SOLDER SIDE) 


TO PIEZO 
TRANSDUCER 
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Fig.9: follow this diagram and the photo above to build the keypad unit. The external connections from the PC board 
are all made via pin headers and connectors. 


these key presses and produces a dig- 
ital data stream at its RA1 port. 

This information is then fed via the 
D9 connector to port RC3 of the PIC 
microcontroller inside the main alarm 
unit. If the password is correct, RAO 
on IC1 is briefly toggled high for about 
200ms, LED1 flashes and the piezo 
transducer plays a short “melody” to 
acknowledge that the correct code has 
been entered. 

Note that there are two very distinct 
“melodies” — one for a valid password 
and one for an invalid one. 

LED1 and the piezo transducer are 
switched on and off via Q1, which is 
in turn controlled by port RB5 on IC1 
via a 4.7kQ base resistor (this sets the 


base current to just under 1mA). As- 
suming that the beta gain of Q1 is 100 
then the available collector current 
will be close to 100mA. 

When RB5 goes high, Q1 turns on 
and so LED1 and the transducer also 
turn on, A 330Q resistor limits the cur- 
rent through the LED to about 10mA, 
while a 15Q resistor limits the volume 
from the piezo transducer. 


Reset line & power 
The MCLR pin of IC1 is pulled to 
the +5V supply rail by a 2.2kQ resistor. 
This ensures that the microcontroller 
is reset when power is first applied. 
The +5V supply itself is derived 
from a +5V rail on the keysocket con- 


4-Band Code (1%) 
brown black yellow brown 


yellow violet red brown 

red red red brown 

Orange orange brown brown 
brown green black brown 


nector on the display board, inside 
the main unit. This connects to pin 1 
on the D9 socket (note: you will have 
to make this connection inside the 
main alarm unit). A 10uF electrolytic 
capacitor and a 100nF MKT capacitor 
provide a modest degree of filtering for 
the supply rail. 

Finally, IC1 is clocked at 4MHz, as 
set by crystal X1. The two associated 


TablereacanacitonCodes 


pF Code EIA Code IEC Code 
104 100nF 
22 22p 


Value 
100nF 0.1nF 
22pF NA 


9-Band Code (1%) 

brown black black orange brown 
yellow violet black brown brown 
red red black brown brown 
orange orange black black brown 
brown green black gold brown 
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Parts List 


1 PC board, code 07103061, 
104 x 38mm 

1 IP65 ABS case, 115 x 65 x 
40mm (Jaycar Cat. HB-6122) 

1 front panel label (download 
from www.siliconchip.com.au) 

1 4MHZz crystal (X1) 

13x 4 matrix numerical keypad 

1 piezo transducer (Jaycar Cat. 
AB-3440) 

1 D9 male connector 

2 D9 female connectors 

2 D9 backshells 

6 M3 x 10mm screws & nuts 

4 M3 x 5mm screws 

1 18-pin IC socket (for IC 1) 

1 150mm length rainbow cable 

1 1-metre length 4-core cable 

2 small cable ties, 100mm 

1 4-way SIL locking pin header 
& connector, 2.54mm (CON1) 

1 2-way SIL locking pin header 
& connector, 2.54mm (CON2) 

1 10-way SIL locking pin header 
& connector, 2.54mm (CONS) 


Semiconductors 

1 PIC16F84A microcontroller pro- 
grammed with keypad.hex (IC1) 

1 BC548 NPN transistors (Q1) 

15mm red LED (LED1) 


Capacitors 

1 10uF 16V electrolytic 

1 100nF MKT polyester (code 104) 
2 22pF ceramic 


Resistors (0.25W, 1%) 
4 100kQ 1 330Q 
1 4.7kQ 1 15Q 
2 2.2kQ 


Where to buy parts 

PC boards for this project are avail- 
able from RCS Radio, phone (02) 
9738 0330. In addition, RCS Radio 
offers a programming service for 
the PIC chips used in both the 
keypad and the main alarm unit. 


EXT INT 
Siren Siren A B 


Door $ DoorS Tamper 
Switch 1 


KeypadyAdvantagesraqDisadvantages 


The keypad module was developed mainly to make it easier to disarm the 
alarm system in the event of a mains or PC failure, as opposed to using the 
hard-wired key. Unlike the hard-wired key though, it can also be used to arm 
the system. That means that you can do away with the PC and just rely on the 


keypad if that’s more convenient. 


There are some drawbacks to relying solely on the keypad, though. Basically, 
you lose the nifty access control features that the PC software has to offer. Four 
codes can be defined for the keypad but they all provide full control over the 
system — the keypad either turns the whole system (ie, all zones) on or off. 


Note that the independent zone entry/exit delays and the siren duration time 
are stored in the main system, so you don't lose these settings if you decide 
to rely on the use of the keypad after the initial set-up. There's just one thing 
to watch out for here — if you disarm the system using a PC and then rearm 
it using the keypad, the auto rearm options will kick in (assuming they’re set). 
This is because the PC sends a command to the alarm for auto-rearming when 


you click on the disarm button. 


This command also includes the time duration before auto-rearm is applied 
(although this obviously only occurs if it’s enabled). This is something to watch 
out for if you decide to use both the keypad and the PC. 


22pF capacitors provide the correct 
loading on the crystal, to ensure reli- 
able starting. 


Construction 


All the parts except for the D9 con- 
nector, transducer and LED are in- 
stalled on a PC board coded 07103061. 
It measures just 104 x 38mm and fits 
into a standard IP65 plastic case from 
Jaycar. 

Fig.9 shows the parts layout on the 
PC board. It should only take you 10 
minutes to assemble and you can in- 
stall the parts in any order. Use a socket 
for microcontroller IC1 and take care 
to ensure that this IC and transistor Q1 
are both oriented correctly. 

Similarly, make sure that the 10uF 
capacitor is installed correctly. Table 1 
shows the resistor colour codes but it’s 
also a good idea to check them using 
a digital multimeter. 

Don’t forget the wire link that’s ad- 
jacent to the 4MHz crystal (X1). The 
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GND 


RX TX Alarm OUT 


+12V 


Alarm OUT 


Fig.10: these labels can be cutout and affixed to the main board in the alarm 
system — ie, adjacent to the external wiring connectors. 
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crystal can go in either way around. 

Once the board assembly is com- 
plete, mount the keypad on the lid 
of the case — use the front panel label 
as a template to mark the cutout and 
the four mounting holes. The cutout 
can then be made by drilling a series 
of holes around the inside perimeter, 
knocking out the centre piece and fil- 
ing the job to a smooth finish. 

That done, the kepad can be fastened 
to the lid using four M3 x 10mm screws 
and nuts. The PC board can then be 
mounted in position. It’s secured to 
the integral pillars in the case using for 
M3 x 5mm screws — see photo. 

Finally, complete the construction 
by wiring the D9 connector, piezo 
transducer, LED1 and the keypad to 
their respective connectors and plug- 
ging them into the on-board headers. 


Testing 

Before testing, you need to open up 
the main alarm unit and connect a link 
between pin 1 ofthe D9 connector and 
one of the +5V pins on the key socket 
connector. This is necessary so that a 
+5V rail is applied to pin 1 of the D9 
connector on the keypad module. 

After that, it’s simply a matter of 
connecting the keypad module to the 
alarm unit, setting up the password(s) 
in the software (via the configuration 
GUI) and trying it out. 

That’s it — your new alarm system 
is ready for action. SC 
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The tiny droplet size resulting from the use of the 
“espresso” pump and a Spraving Systems nozzle can 
be seen here. In this case, the nozzle is aimed forwards 
and the car drives into the cloud of water droplets. 
These very effectively cool a front-mounted intercooler 
and as a bonus also help cool the other radiators! 


Low-Cost miereooler 
Water Spray Controller 


A cheap but sophisticated way of controlling a 


turbo car intercooler water spray 


OST TURBOCHARGED petrol 

and diesel car engines use in- 
tercoolers — radiators that cool the air 
after it has been compressed by the 
turbo. An intercooler has twin benefits 
of providing more power (the intake 
charge is cooler and therefore denser) 
and in the case of petrol engines, re- 
ducing the chance of detonation. 

In many cases though, the inter- 
cooler is too small for best performance 
— especially in a hot country like Aus- 
tralia. This can be greatly improved 
by adding a water spray — the small 
droplets evaporate on the core, lower- 
ing its temperature. 

How do you trigger the spray? Many 
people use a boost pressure switch 
— but this wastes lots of water be- 
cause the spray operates even when 
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the intercooler is cool. Another ap- 
proach is to use a temperature switch 
but this also wastes a huge amount 
of water because it doesn’t take into 
account heat-soak (eg, when the car 
is stopped for a long time in traffic), 
where a simple temperature switch 
can continue to run the spray until 
the tank is emptied. Also, both types 
of switch cannot easily be adjusted for 
their switch-on points. 

Possibly the best way to trigger the 
water spray is on the basis of measured 
intercooler temperature and engine 
load; when both are high, the spray is 
switched on. This wastes very little 
water because the spray operates only 
when it is really needed. 

So now we know what we want 
— but how to get it? The answer is that 


the Smart Mixture Meter project (de- 
scribed in both the “High Performance 
Electronics for Cars” book and in the 
April 2005 issue of SILICON CHIP) pro- 
vides nearly all that we need. In fact, 
it provides even more features, with a 
colour LED bargraph that can be used 
to show intercooler temperature! 

To transform it into its new function 
we need add only a handful of compo- 
nents and make some simple changes 
to the PC board, none of which require 
cutting tracks. 

That makes it one very cheap and 
easy to build Intercooler Water Spray 
Controller! 


The Smart Mixture Meter was de- 
signed to monitor the output of the 
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Fig.1: the circuit is virtually identical to the Smart Mixture Meter, described in Performance Electronics For Cars. 
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An LM3914 IC drives the display LEDs, while op amp IC2b, transistor Q2 and Relay 1 control the water spray. 


oxygen sensor which indicates the 
rich/lean status of the air/fuel ratio. 
Two inputs were provided — one from 
the oxygen sensor (with its output 
shown on a LED bargraph) and the 
other from a load sensor, such as the 
airflow meter. When the load was 
above a set threshold and the output 
of the oxygen sensor showed that 
the fuel mixtures was lean, a piezo 
alarm sounded, to give a “lean-out” 
warning. 

We have adapted the Smart Mixture 
Meter to control a water spray control- 
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ler. It needs a load input with an ad- 
justable switching threshold, while the 
oxygen sensor input is connected to a 
thermistor, with its output configured 
to drop with increasing temperature. 

Therefore, with very little change to 
the existing kit, the piezo alarm will 
sound when the intercooler tempera- 
ture and engine load are both high. But 
instead of operating a piezo buzzer, 
the circuit now operates heavy-duty 
automotive relay, to switch a spray 
pump. 

Finally, so that the intercooler water 


NewiRantssRequined 


1 BD682 PNP Darlington 
transistor (Q2) 
1 1N4004 silicon diode D4 


1 single pole single throw (SPST) 
30A automotive relay (Jaycar 
Cat. SY-4068 or equivalent) 


1 2200uF 16V electrolytic 
capacitor 

1 4.7kQ 0.25W resistor 

11.8kQ 0.25W resistor 

1 4.7kQ thermistor (Jaycar 

RN3438) 
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Fig.2: this is the modified PC board layout for the Intercooler Water Spray Controller. Alternatively, 
you can build the Smart Mixture Meter exactly as detailed in the kit instructions, verify that it is all 
working correctly and then modify it by following the step-by-step instructions in the article. Don’t 
forget the 4.7kQ resistor that’s fitted on the copper side of the board (shown in red) — it should be 
insulated from the tracks using heatshrink sleeving — see text. 


spray won't turn off on gear-changes or 
when the load is fluctuating rapidly, 
we add a 1-second switch-on delay and 
a 2-second switch-off delay. 


Changing The Mixture Meter 


The Intercooler Water Spray Con- 
troller can be built in two ways. The 
first way — best if you’re a kit begin- 
ner — is to build the Smart Mixture 
Meter exactly as per the original kit 
instructions. That way, you can test 
the final result and be sure that the 
device is working before undertaking 
the modifications that turn it into the 
Intercooler Water Spray Controller. 

The other way is to build the kit 
from scratch as the Intercooler Water 
Spray Controller, incorporating the 
modifications as you proceed. Here 
are the modifications: 


THERMISTOR INPUT: as indicated earlier, a 
thermistor is used to sense intercooler 
core temperature — the resistance of the 
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WhyiMeasurelintercoolerlemperature 


At first glance it would seem that rather than measuring intercooler core tem- 
perature, it would be better to monitor actual intake air temperature. However, 
this is not so. Intake air temperature can rise substantially when the vehicle is 
stopped, for example, at traffic lights. 


However, if the stop is a short one, the intercooler will remain relatively cool. 
lf intake air temperature was being monitored to trigger the spray, the spray 
would come on when the car was driven off under high load. But the intercooler 
would in fact still be cool — so water would have been wasted. 


thermistor decreases with increasing 
temperature. So that the voltage signal 
received from the thermistor never 
drops to near zero (which would cause 
all the bargraph LEDs to be off), a 1.8kQ 
resistor is wired in series with it. It’s 
easiest to solder the resistor in-line 
with the cable going to the thermistor 
and then cover the lot with heatshrink 
sleeving. 

The thermistor/resistor assembly is 
then wired between the original Oxy- 
gen Sensor input (now the Thermistor 
Input!) and the ground connection. 

In order that it acts as a voltage 
divider, power needs to be supplied 
to the thermistor. This is achieved by 
wiring a 4.7kQ resistor between pin 7 
of IC1 and the thermistor input. The 
new resistor and its connecting wiring 
are most easily soldered into place 
under the PC board, with the additions 
insulated with heatshrink sleeving. 

As with all the PC board changes, 
Fig.2 shows where this resistor goes. 


If you have built the Smart Mixture 
Meter and want to test the modifica- 
tions as you go along, you can now 
power up the board and check that 
when you heat the thermistor, the illu- 
minated LED moves along the scale. 


DARLINGTON TRANSISTOR: Q2, the BC327 
transistor, is not up to the task of sup- 
plying enough power to run a heavy- 
duty relay and so needs to be replaced. 


A simple pump/reservoir combination 
for an intercooler water spray 

can be cheaply obtained by using 

a late model Holden Commodore 
windscreen washer reservoir and 


pump. 
Siliconchip.com.au 


The Intercooler Water Spray Controller is based on the 
Smart Mixture Meter; previously published'im SILICON CHIP. 
Seven new components are needed and the modifications 
are straightforward. The Water Spray Controller operates 
an intercooler spray whenever engine load and intercooler. 
temperature are both above preset levels. 


The replacement is a BD682 Darling- 
ton transistor. Note that the pin-outs 
of this transistor are not the same as 
the original BC327, so care should be 
taken in following the overlay diagram 
(Fig.2) and the photographs when 
installing this device. 

At this stage, remove the 6802 resis- 
tor that is positioned on the PC board 
directly above diode ZD4. Now, with 
the new transistor in place the board 
should work as it did previously. That 
is, by appropriately setting trimpots 
VR4 and VR5, LEDs 11 and 12 should 
be able to be switched on and when 
they are both illuminated, the piezo 
buzzer should sound. 


DIODE AND RELAY: the relay and the 
transistor protection diode replace 
the piezo buzzer. The 1N4004 diode 
is placed so that its cathode (the 
white band) is towards the top of the 
PC board. Again, check the overlay 
diagram and photos. 

When you have inserted and sol- 
dered this diode in place, don’t cut the 
leads off short. Instead, leave enough 
of each lead protruding through the 
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ABOVE: two changes are made on 

the back of the PC board: (1) a 4.7kQ 
resistor is used to link pin 7 of IC1 
with the thermistor input (here the 
resistor is covered in heatshrink); and 
(2) two flying leads are added, one to 
each side of the diode that’s installed 
in place of the piezo buzzer. These 
flying leads connect to the relay coil. 


RIGHT: transistor Q2 is now a BD682. 
Its pinouts are not the same as the 
original BC327: the new transistor 
must be installed as shown here. 
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The nozzle (circled) sprays a fine mist of water over the intercooler to improve 


performance. A spray is especially beneficial when the intercooler is mounted 


under the bonnet. 


board to allow flying leads to be easily 
soldered to them. Connect these flying 
leads to the relay’s coil contacts. We 
suggest you use a heavy-duty automo- 
tive type relay, in which case these 
leads will connect to terminals 85 and 
86 on the relay. 

If you’re checking things as you go 
along, power up the board and confirm 
that the relay pulls in with an audible 
click whenever LEDs 11 and 12 are 
both illuminated. 


DELAY: the switch-on and switch-off de- 
lays are provided by a 2200uUF capaci- 
tor wired in where the 680Q resistor 
previously resided. This won't fit on 
the board so should be wired in place 
with flying leads and then glued to the 
inside of the box or placed horizontally 
over the new diode. When viewed as 
shown in the overlay and photos, the 
capacitor should be wired with its 
negative lead to the right. 

Testing of the finished design should 


The kit instructions for the Smart Mixture Meter explain how the circuit works 
and lists in more detail the function of each LED and pot. But here's a quick 
reference guide for when the circuit is being used as an Intercooler Water Spray 


Controller: 


LEDs1-10: show temperature based on thermistor input, LED1 (red) indicating 
hottest and LED10 (yellow) indicating coldest 


LED11: “on” indicates the trip point for temperature has been reached 
LED12 “on” indicates the trip point for load has been reached 


VRI sets the cold end of the scale 
VR2 sets the hot end of the scale 


VR3 sets the night dimmer sensitivity 


VR4 sets the temperature trip point 
VR5 sets the load trip point 
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show that when LEDs 11 & 12 are on, 
there is a short delay before the relay 
pulls in. Also, when one or both LEDs 
switch off, there should be a longer 
delay before the relay drops out. 

If you want to increase the length 
of these delays, increase the value of 
the capacitor — say by adding another 
2200uF 16V capacitor in parallel. If 
you want to decrease the length of 
the delays, reduce the value of the 
capacitor. 

Note that because this capacitor 
provides an anti-chatter function, the 
lowest value that should be used is 
1000uF. 


OPTIONS: if you wish to, you can alter 
the position of the LEDs to better 
indicate the rise in intercooler tem- 
perature. For example, you can swap 
the position of the green and yellow 
LEDs so that as temperature rises, the 
illuminated LED alters from green 
through to yellow and then red. Or you 
can replace some of the green LEDs 
with yellow LEDs, etc. 


Now for the calibration. First, set 
both trimpots VR1 and VR2 to their 
centre positions. That done, ensure 
that the thermistor is at room temp- 
erature (~20°C), then rotate VR1 until 
LED9 (yellow) lights. When it does, 
adjust VR1 a little further anticlock- 
wise until LED10 is just lit. 

Warming the thermistor with your 
hand should then move the illumi- 
nated LED from LED10 to LEDS. 

Now use a heat-gun to further warm 
the thermistor. When it is just too hot 
to touch (eg, 55°C), rotate VR2 clock- 
wise until LED1 (the “hottest” LED) 
lights. Make sure you don’t turn it so 
far the LED goes out. When the ther- 
mistor is again cold, you may need to 
tweak VR1, as the pots interact with 
each other to some extent. 

When calibrated in this manner, the 
bargraph display is then configured to 
show intercooler temperatures over 
approximately a 20-55°C range. Note 
that because of the thermistor’s char- 
acteristics, the bargraph isn’t linear —it 
needs a bigger change in temperature 
to move a LED at the hot end than it 
does at the cold end. 


For remote installation, the thermis- 
tor should be soldered to some twin- 
core flex and the joins insulated with 
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This Ulka solenoid pump is capable of extremely high 
pressure, resulting in a very finely atomised intercooler 
spray. The pump is normally used in espresso coffee 
machines and requires a small 12V DC to 240VAC inverter 


to run in car applications. 


heatshrink sleeving. The thermistor 
should then be pushed well into the 
fins of the intercooler, inserting it from 
the rear of the core. This location will 
give the best indication of intercooler 
temperature. The thermistor may need 
to be held in place with a dob of sili- 
cone adhesive. 

The load input for the Intercooler 
Water Spray Controller can be taken 
from the airflow meter or MAP sen- 
sor outputs — or where these are not 
available, from the throttle position 
sensor. This can be done at the ECU 
or the sensor itself. Use the workshop 
manual wiring diagram to find the load 
sensor output and then use your mul- 
timeter to check that it’s correct. The 
measured voltage on the load sensor 
output should rise with engine load. 

Note, however, that some cars use a 
frequency output on the airflow meter. 
In that case, use the throttle position 
sensor output. 

The intercooler water spray pump 
relay is best located under the bonnet, 
close to the pump. Test that when 
trimpots VR4 and VR5 are adjusted 
so that their adjacent LEDs are on, the 
pump turns on and the water spray 
operates. 


Driving Tests 


With an assistant in the car, drive 
the car and monitor the displayed tem- 
perature on the bargraph. The lit LED 
should move up and down the display 
with the variation in intercooler tem- 
perature. Adjust VR4 until its adjoin- 
ing LED lights when the intercooler 
is becoming warm. Then adjust VR5 
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This Spraying Systems brass nozzle incorporates a filter 
and non-drip check-valve. This nozzle gives far better 

results than the small garden irrigation nozzles that are 
widely used in intercooler spray applications, Spraying 


Systems can be contacted in Australia on (03) 9318 0511. 


until its adjoining LED lights when the 
car is coming onto boost. 

Drive the car so that the intercooler 
gets warm and the car is under load 
and check that both LED11 (intercooler 
temperature) and LED12 (load) light. 
When both have been lit for more 
than about a second, the water spray 
will operate. (If you want an on-dash 
indication that the water spray pump 
is running, wire a 12V pilot light in 
parallel with the pump.) 

After monitoring the displayed 
intercooler temperature, you may 
decide that you want to make further 
adjustments to the load or tempera- 
ture trip points. Another important 
aspect to keep in mind when setting 
these thresholds is water consumption 
— check this over a few weeks to make 


sure that you haven’t got the system 
tripping too early. 

The Intercooler Water Spray Con- 
troller can be mounted so that the bar- 
graph LEDs can be seen by the driver 
or alternatively, the whole device can 
be located out of sight. 


Intercooler water sprays are a very 
effective and cheap way of upgrading 
intercooler performance. However, 
using a “dumb” system to trigger the 
spray often results in the need for 
frequent water top-ups. 

Compared with such an approach, 
the Intercooler Water Spray Controller 
is likely to reduce water consumption 
by up to two-thirds with no loss in 
cooling efficiency. SC 


The cheapest and simplest pump and nozzle combination is to use a wind- 
screen washer pump and reservoir and a miniature garden irrigation spray 
nozzle. Late model Holden Commodores use good quality pumps and large, 


box-shaped reservoirs. 


A dramatic improvement in spray quality can be gained by using brass nozzle 
assemblies from US company, Spraying Systems. These incorporate a mesh 
filter and check valve and provide much smaller droplet size than can be achieved 
with the garden nozzle. Spraying Systems can be contacted in Australia on (03) 
9318 0511. These nozzles can bę used with windscreen washer pumps. 


However, if you want an intercooler spray of almost unbelievable efficiency, 
use the Spraying Systems nozzle with an Ulka solenoid pump, as used in cap- 
puccino coffee machines. These 240VAC pumps develop extremely high pres- 
sures, are designed to flow water, are light and small, and are quiet-running. 
In car applications, a small 12V DC to 240VAC inverter can be used to power 
them. Jumbo Coffee (02 9666 6114) sell these pumps. 
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The expansion boards connect to the AVR200 via its 
I*C bus connector. Most expansion boards have two 
bus connectors, allowing them to be daisy chained. The 
AVR212 and AVR213 boards shown here provide eight 
additional outputs and inputs, respectively. 


Add up to 128 bits of digital I/O, a keypad and LCD, more 
non-volatile memory — or a combination of any of these for 
a very reasonable price. 


ACK IN JUNE AND JULY 2005, 

we described a low-cost, high- 
performance development board from 
JED Microprocessors based on the 
popular ATmega32 microcontroller. 
Since then, JED have produced a 
complete range of add-on modules 
for the AVR200, most of which can be 
purchased in kit form. 

Included in the range are prototype, 
I/O expansion, non-volatile memory, 
keypad and LCD interface boards. 
All boards communicate via the I?C 
(TWI) serial bus, with the prototype 
and memory boards plugging directly 
into the AVR200’s “upstairs” connec- 
tor (J14). 

All other boards connect via the 
AVR200’s 10-way I°C header (J6) and 
use the Philips 82B715 bus extender IC 
for communication at up to 100m (at 
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By PETER SMITH 


the 71kHz data rate) from the AVR200 
using ordinary ribbon cable. Note that 
as the I?C bus frequency is reduced 
this distance will increase: refer to 
the Philips application note AN10216 
(available from www.semiconductors. 
philips.com) for specific details. 

All remote boards are based around 
the PCF8574 or PCF8574A 8-bit I/O 
expander IC. Essentially, these ICs act 
as addressable nodes with eight in- 
put/output lines. Most boards include 
two I¢C headers, allowing subsequent 
boards to be wired together in daisy- 
chain fashion. This makes for a truly 
simple and flexible expansion system. 
Let’s look at each board in a little more 
detail. 


AVR201 I?C FRAM board 
Up to eight FM24C256 chips can 


be installed on the AVR201 for a total 
of 256Kbytes of non-volatile memory. 
Alternatively, the board can be ordered 
with one, two or four chips for a total 
of 32, 64 or 128Kbytes of memory, 
respectively. 

The FM24C256 is a ferroelectric ran- 
dom access memory (FRAM) device 
with a read/write endurance of at least 
10 billion cycles, no write delays and 
data retention for at least 10 years. 

Individual memory chips can be 
hardware write-protected by installing 
jumpers on the board. 

Input power requirements are 5V 
DC at 800A (idle), increasing to about 
1.2mA during read/write access. As 
mentioned earlier, the AVR201 plugs 
directly into the “upstairs” connec- 
tor (J14) on the AVR200, as does the 
AVR202 prototyping board, so these 
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The AVR202 prototype board 
makes it easy to assemble and test 
experimental circuits. It mounts 
directly above the AVR200 board. 


two don’t readily co-exist. 

Note that as the FM24C256 memory 
chips are only available in surface- 
mount packages, JED has elected to 
offer the AVR201 in preassembled 
form only. This eliminates the hassle of 
soldering these subminiature devices 
by hand. 


AVR202 prototype board 


Experimental circuits can be con- 
veniently built and connected to the 
AVR200 using the prototyping board. 
This board plugs into “upstairs” con- 
nectors J13 & J14, which provide ac- 
cess to both the I¢C and SPI buses, as 
well as several bits of Port B. 

The board mounts in satellite fash- 
ion directly above the AVR200 and is 
secured to it by four tapped spacers 
and screws. Included on the board is 
space for six decoupling capacitors, 
four LEDs and their current-limiting 
resistors, and four 5-way screw-termi- 
nal blocks. The remainder of the board 
is laid out with a large array of plated- 
through holes on a 0.1-inch grid, just 
waiting for your next invention! 


AVR210 I?C LCD board 

Adding aliquid crystal display to the 
AVR200 becomes a relatively simple 
task with the aid of an AVR210. This 
board works with any alphanumeric 
LCD that uses an integrated HD44780 
or compatible controller. 
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In addition, it supports the latest 
PLED (polymer-based LED) displays 
that are compatible with the older 
LCD technology. Compared to backlit 
LCD modules, these have the advan- 
tages of lower power consumption and 
brighter displays with wider viewing 
angles. Various linking options and 
resistor values allow for minor vari- 
ances between the two display types 
and backlighting options. For exam- 
ple, the on-board potentiometer can 
be set to control either LCD contrast 
or PLED brilliance. 
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The guys at JED recently needed a jig for testing wiring harnesses, and 


_ their solution was (not surprisingly) an AVR200 with lots of extra I/O. As 
shown here, the end result was stuffed with four AVR212 output boards, 
eight AVR213 input boards and the whole lot mounted on a wooden 
backing board! The test software was written in BASIC for the BASCOM 
compiler. JED will supply the code to anyone interested in seeing how it 


was all done. 


AVR212’s PC board track width. In this 
case, ground current must be limited 
to 4A per group of four Mostets or 1A 
per Mosfet. 

Like the AVR213 input board (see 
below), the AVR212 has eight possi- 
ble address configurations, selectable 
with on-board jumpers. The on-board 
PCF8574 and PCF8574<A I/O expander 
chips occupy two different address 
ranges, so up to 16 unique addresses 
are achievable by using both device 
variants. This means that up to 16 
input/output boards can be installed 
on one I?C bus for 128 individual I/O 
lines. 

In standby mode with no LEDs il- 
luminated, the AVR212 draws a maxi- 
mum of 15mA at 5V. With all LEDs lit, 
this will increase to approximately 
6OmA. 


AVR213 IC input board 


The AVR200’s digital input capabil- 
ity is readily expanded with the aid of 
an AVR213 input board. These boards 
have eight general-purpose inputs, all 
of which are over-voltage protected. 
Inputs can be pulled up to 5V or down 
to ground simply by repositioning two 
plug-in resistor packs. 

The state of all bits is made visible 
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via a row of rectangular red LEDs. 
In addition, the AVR213 can be pro- 
grammed to generate an interrupt 
whenever an input changes state. 
Note, however, that only two interrupt 
lines are available on the AVR200’s 
IC bus, which may limit this feature 
when using multiple boards. In some 
applications, it would be possible to 
share interrupt lines between boards, 
as the PCF8574’s interrupt output is 
open drain. 

In standby mode with no LEDs il- 
luminated, the AVR213 draws a maxi- 
mum of 15mA at 5V. With all LEDs lit, 
this will increase to approximately 
60mA. 


Software 

Most of the I*C boards described 
here are supplied with demonstra- 
tion programs written in C for the 
CodeVision AVR C compiler. These 
can be used to test the boards as well 
as gain an insight into how to access 
their various elements from within 
your own code. 


What’s coming? 

JED Microprocessors is currently 
working on more I*C expansion boards 
for the AVR200, including a multiple 


Tried ‘ 


This is the AVR201 FRAM board with 
all eight FM24C256 chips installed for 
256kbytes of non-volatile memory. 


The AVR211 keypad interface board 
allows the AVR200 to read up to 16 
keys in a 4 x 4 matrix. 


servo actuator driver and an 8-bit 
power relay board. Need something 
special? The engineers at JED are al- 
ways ready for a new challenge — give 
them a call! 

Pricing and technical details for 
the complete range of I?C expan- 
sion boards can be obtained from 
www.jedmicro.com.au/avr200.htm. 
You can reach JED Microprocessors 
on (03) 9762 3588 or via email at 
jed@jedmicro.com.au. SC 
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SERVICKMAN'S LOG 


The beautiful-looking Philips TV set 


Salt air and electronic equipment don’t mix 
well and this month it caused problems in a 
really nice-looking Philips TV set. Then there 
was Mrs Struddle’s old Sansui amplifier to 
fix, Mr Bond’s Mitsubishi TV set, a couple of 
strange faults in audio gear and finally, an 
overheating Compaq laptop computer. 


Irecently had a really beautiful look- 
ing Philips TV come into the work- 
shop. This set was the 32PW9566/79 
which uses an MG2.1E chassis. It is 
a very elegant set which comes inte- 
grated into a white, grey, silver and 
glass stand. 

Unfortunately for this set, it lived 
near the sea (actually almost right on 
it). And the fault was that it was com- 
pletely stone dead, with not even the 
standby light coming on. 

Well, of course, that was the clue. 
After checking the main fuse, it was 
obvious that the +5V standby supply 
rail wasn’t working. A quick check 
revealed that 240V AC was going 
into the bridge rectifier and that 330V 
was coming out. This was then fed 
to a 10Q resistor, before going to the 
chopper transformer (5101). However, 
there was no voltage on the switching 
FET. 

Removing the transformer from the 


Items Covered This Month 


è Philips 32PW9566/79 TV set 
(MG2.1E chassis) 

è Sansui AU217 Mk.2 audio 
amplifier 

è Mitsubishi CT33AC2S (A) TV 
set (AC2 or A1X chassis) 


@ Sony CDXM630 car stereo 
head unit 


è Sony F240 audio amplifier 
è Compaq Presario 1200 
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circuit board revealed the trouble. 
On one of the legs, the winding had a 
green spot on it where the copper had 
corroded. I soldered a link across the 
break, replaced the transformer and 
the set came on. 

However, that wasn’t the end of it, as 
the line output transformer was arcing, 
which meant that it had to be changed. 
The rest of the set was pretty corroded 
too. Not only that, but the Defect Errors 
in the service menu showed 068, 067 
and 073 which point to faults in the 
deflection circuits. 

Replacing these will give the set a 
little more life. 


Mrs Struddle’s Sansui 


Mrs Struddle had owned her 1980 
Sansui AU217 MkII amplifier since 
new and was very fond of it. Unfor- 
tunately, it had had the temerity to 
die on her and she entrusted it to our 
Dave to do his Lazarus thingy — on the 
amplifier, that is. 

It didn’t take too long for Dave to 
realise that the output transistors 
(2SD188A & 2SA545A) had blown, 
taking the fuses with them. But what 
was causing the problem? Using a 
Variac and a series globe as a visual 
current limiter, he gingerly wound 
it up. All he could hear was a slight 
crackling noise that increased when 
the differential amplifier (25A798) 
was touched with a cotton bud soaked 
in freezer. 

Replacing it fixed the problem and 
the amplifier now seemed to be work- 
ing OK. 


But not for long — he was performing 
the final checks before putting it on 
soak test when he noticed that there 
was no bias adjustment control and 
annoyingly, the crackle had come back 
to haunt him. 

Luckily, he spotted the snotty brown 
glue that has caused so much grief 
for electronics through the 1980s and 
1990s. When he removed it, he found 
that series diode D507’s anode was 
corroded right through. Replacing this 
diode allowed him to realign the bias 
for 2mV before he thoroughly tested it 
with a hairdryer and freezer and then 
left it on for a prolonged soak test. 

It all passed with flying colours and 
Mrs Struddle was ecstatic. 


Not quite 007 


Mr Bond has a beautiful house with 
a lovely view on top of a hill. He also 
has a 33-inch Mitsubishi DIVA TV 
which he thought was only four years 
old — and it had a white line across 
the screen. 

I was a bit perplexed about this, as 
I thought Mitsubishi had ceased TV 
production in the latter part of the 90s. 
In the event, it turned out that his set 
was a 1995/6 CT33AC2S (A) using an 
AC2 or A1X chassis (I can’t work out 
how their chassis numbering system 
works), 

Even though I have worked on quite 
a number of these sets, I was apprehen- 
sive about repairing this because of the 
logistics involved in manoeuvring a 
large heavy TV up a large number of 
steps. However, I felt sure the fault 
would be only dry joints. 

So off I hiked, ready to do the busi- 
ness on top of the summit! 

The day was hot and humid and 
by the time I got there I was pretty 
sweaty. Mr Bond sat and watched as 
I worked, The set was in a corner on 
a fixed stand. 

This model has aremote-controlled 
swivel base, which meant that I could 
move it almost completely around to 
get to the back. 
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There is no real service position for. 


the large flat chassis and you have to 
remove the two screws inside the front 
AV panel on the righthand side, plus 
negotiate with two concealed black 
plastic clips on either side, to be able 
to remove it — plus, of course, unplug 
a lot of the wiring harness. Eventually, 
with the sweat pouring off me, I man- 
aged to get access to the PC board. I 
carefully discharged C915 and C916 


STOCKISTS 


siliconchip.com.au 


PICAXE ITEMS 


~I RECENTLY HAD A REALLY 
BEAUTIFUL PHILIPS TV CONE 
INTO THE WORKSHOP 


By a’ 2 
C  — 


and then found dry joints on T451, 
IC451 and IC452. 

So far, so good. Despite Mr Bond’s 
eagle eye, the repair had gone rea- 
sonably to plan. All I had to do now 
was refit the chassis and switch on. 
However, when I did this, nothing 
happened. Only the red standby LED 
was on. 

Trying not to panic, I retraced my 
steps to find out what I had done. Well, 


TAKE YOUR PIC 
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UIR SIBTEILVIES! 


I looked and looked and couldn’t see 
that I had done anything wrong at all. 
And I had left my meter in my car at 
the bottom of the hill. 


Helpful questions 
This had all taken quite a bit of time 
and Mr Bond was beginning to ask 
helpfal questions, such as “Do these 
normally take this long to fix?”. 
Unfortunately, I had no idea what 
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serviceman’s Log — continued 


‘ep 


YOU HAVE TO ovce NEONATE 
WITH TWO CONCEALED 
BLACK PLASTIC CLIPS... 


had gone wrong and I was too hot and 
bothered to continue the repair there 
in the home, especially as I was now 
running late for my next appointment. 
In the end, I “fessed up” and said I 
would have to take the chassis to the 
workshop. Mr Bond reluctantly agreed 
to let me but made clear his concerns 
as to what the job might cost. I reas- 
sured him that everything would be 
OK and that I would return the next 
afternoon. 

The next morning, feeling much 
more refreshed, I examined the chas- 
sis carefully after blowing off all the 
dust. Ithen touched up a few potential 
dry joints but found nothing that was 
definitive. 

Next, I shorted the base and emitter 
terminals of the line output transistor 
and hung a DVM off the collector, 
along with a 100W globe. When the set 
was switched on, the globe glowed, the 
B+ was spot on and the remote easily 
switched the set on and off, the red and 
green LEDS coming on alternately. In 
short, everything looked ship-shape! 

I changed C921 (2.2uF 63V) and 
C923 (47uF 63V) in the switchmode 
power supply just in case, before 
phoning Mr Bond with a firm final 
quote on the repair. He had no problem 
with my figure and so we arranged to 
recommence the repair at his home 
that afternoon, 

In due course, I was back at the coal 
face, feeling fairly confident that I was 
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I'LL THROW 
IN A PAIR OF 


going to be out of there in about 10 
minutes. Mr Bond once again took a 
ringside seat, like Madame Defarge at 
the guillotine. 

Anyway, I reassembled the set and 
switched on. And nothing happened 
again! Mon Dieux! — how could this 
be? I had my meter with me this time 
but could only do a few measurements 
as access from the top was so poor. 
The red standby LED was on but the 
set would not switch on to green no 
matter what I did. 

Despite my considerable frustration, 
I was determined not to be beaten 
~ damn it all, it was only a TV set! 
Logically, the chassis had been work- 
ing only a few hours ‘earlier so what 
had I done to it subsequently? Obvi- 
ously, I had replugged the ancillaries 
into the chassis — perhaps something 
there was significant. 

The only thing to do was unplug 
each item in turn until the set came on. 
I began by unplugging the degaussing 
coils, speakers and deflection yoke but 
these made no difference. Similarly, 
unplugging the power supply to the 
swivel base motor had no effect and I 
was beginning to fear an humiliating 
retreat when I unplugged JB, a small 2- 
pin connector. Suddenly the set started 
to work, much to my relief — and also 
to the relief of Mr Eagle-eyed Bond. 
I wasn’t a complete and utter dork 
— only a fledgling. 

Well, I didn’t know what JB does. 


The two wires just disappeared into 
the lower dark morass of the cabinet 
but Isuspected it had something to do 
with the swivel base, on which I had 
already noticed a front switch that 
was “jammed in”. I figured that what 
ever it was wasn’t important and that 
Mr Bond could live without it, so I 
reassembled the set without JB being 
plugged in. 

With the back on (and that gave a 
further bit of grief) and the set back 
in place, everything was looking good 
and working well. 

I told Mr Bond there was something 
wrong with the swivel base but he 
wasn't concerned as he never used that 
feature. He thanked me and paid me 
courteously and left me to trek back 
to base camp. 

Later that evening, over a couple 
of “sherbets” to relieve my troubled 
brow, I examined the circuit and tried 
to speculate what was going on. Well, 
it turns out that JB goes to what can 
only be called a swivel base cut-out 
switch and if you look on page 69 of 
the instruction book, it says that if the 
set is swivelled more than a certain 
amount the set will not start. 

So in fact muggins me was the cause 
of this secondary problem because I 
had rotated the set almost 180° and ac- 
tivated the switch. If I had just turned 
it back, all would have been OK. 

I don’t quite know what the purpose 
of this switch is but can only assume it 
is some sort of safety circuit to protect 
the rotation motor. Of course, I expect 
there are quite a few ex-Mitsubishi 
technicians who are well aware of 
this but I had no idea and J don’t nor- 
mally read 69 pages of instructions 
first before starting a repair — life is 
just too short. 


Car stereo 


We had an unusual problem crop 
up with a car stereo. It was a Sony 
CDXM630 head unit that came in 
with an intermittent skipping prob- 
lem, especially on the outer tracks of 
the CD. 

Initially, the laser assembly was 
replaced but this made no difference 
and so a servo control IC was back 
ordered. Subsequently, it was noticed 
that when playing a CD, the CD was in 
fact wobbling all over the place, which 
made the original diagnosis suspect. 

We now suspected that it might be 
the spindle motor assembly. However, 
on even closer examination, it was 
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discovered that a sesame seed had glued itself on the 
platter, causing the wobble. Careful removal of the of- 
fending seed fixed the problem! 


Another obscure fault 


Yet another really obscure fault was in a very old Sony 
F240 amplifier with a blown channel. An IC had failed 
inside the set but this was now no longer available. And 
that generally means curtains for this type of unit. 

However, in this case, the ever obliging Sony Technical 
Officer moved heaven and earth before finding one in 
Taree. What’s more, we were able to purchase this IC at 
the price it was sold for all those years ago! 

Anyway, that fixed the F240 but didn’t explain why 
the fault occurred in the first place. It wasn’t until it was 
connected to the Richter loudspeakers that the cause 
was found. One speaker sounded awful and when the 
voice coil impedance was measured, it was found to be 
only 2 instead of the specified 8. It also varied as the 
cone was moved. 

It wasn’t hard to discover the reason for this. As the 
cone moved, it was rubbing against the side and polling, 
causing it to have intermittent shorted turns. But you 
will never guess why it was poling — it was because bits 
of dog biscuit had got in through the air-vent damper 
and jammed in the voice coil! 

A new speaker fixed the problem and the cabinet was 
emptied of the rest of the dog biscuit! 

Finally, here is a contributed story from K. W. of Riv- 
erstone, NSW. PI let him tell it in his own words. 


The overheating Compaq 


Since the turn of the century, I’ve tended more and 
more to back away from computer repairs. 

In the “good old days”, things were different: you 
had a power supply, a motherboard and an assortment 
of expansion cards for the video, drive controllers and 
so on. Armed with a suitable assortment of replacement 
boards, memory SIMMs and a boot floppy, you could 
diagnose a lot of problems quite quickly. What’s more, 
PCs were worth fixing in those days. 

Unfortunately, nowadays most of these “peripherals” 
are part of the motherboard and although most CMOS 
setup screens allow you to disable these, that doesn’t 
help much if a faulty soldered-in chip is dragging down 
the data bus or similar. The incredibly low prices of new 
motherboards and PCs doesn’t help much either. I can 
still sort out older PCs but ironically, newer ones are 
rapidly becoming “disposable” items. 

As for laptops, in the normal scheme of things, I 
wouldn’t even consider touching one of those. They’re 
full of microscopic disk drives and flimsy flexible PG 
board connectors which “die” at a moment’s notice if 
touched! The most l'll normally do is supply replacement 
batteries but most of these are horrifically expensive, 
even at trade prices. 

However, recently I had reason to question my personal 
“no way Ho-zay” policy — I actually fixed a laptop! 

The computer in question was a Compaq Presario 
1200, about three years old, bought by a young relative 
who is always flitting from one get-rich-quick scheme 
to another. This time, he had visions of becoming a 
property magnate up in central Queensland and appar- 
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EW ELEXOL Ether 1/0 24 


UDP/IP-controlled digital input/output module featuring three 8-bit ports with 
5V level signal lines. Each of the 24 lines can be independently programmed 
as either an input or an output. Connects to any TCP/IP protocol network. 


\J U è Supports ARP, BOOTP, DHCP, ICMP and UDP/IP protocols 
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ə Standard 10BaseT Ethernet Interface; RJ45 connector 

© 24 independently programmable signal lines with 
configurable CMOS, TTL or Schmitt Trigger thresholds 
and programmable pull-ups per line 

è Easy connection by three 10-way box headers 

è On-board 50MIPS flash micro-controller may be 
reprogrammed to suit specific applications 

e Integrated switch-mode voltage regulator allows power 

supplies from 8-32VDC 

prea TO ar @ User 5V 500mA output to power external interface boards 

TOAN ee ‘or sensors 


pee eo Compact module — 72 x 72 x 24mm 


Great range of 1/0-24 peripherals, too ... 
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CONN OPTO INPUT RELAY OUTPUT SWITCH/PUSH $ 

E irn DpAADNAN BOARD BOARD BUTTON BOARD 

5 LEU DUANU ! f | 

& Provides screw Provides 8 Opto Provides 8 Provides 8 switch/ : 
Š terminal connections Isolated inputs for isolated r elay push buttons with $ 
® plus optional either each of the 1/0-24 contact outputs LED indicators g 
@ pull up or pull down pins with LED Suitable for a showing the status & 
: resistors and LED indication variety of loads. ofthe I/O pin. = 
port status indication. l j S 
:  Biexol ita 
Ph: (07) 5574 3988 Fax: (07) 5574 3855 4 
(PO Box 5972, Bundall, Qld 4217) ; 
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NEW ET-ARM Stamp Module 
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e Includes LPC2119 
Microcontroller 
e 128kbytes Flash Program Memory 
e 46 I/O Points 
e 4 Channel 10-bit A/D 
° Ideal as a Plug-in Controller 
¢ Direct In-Circuit Program Download 


Also Available: ET-ARM Stamp Development 
Board with P/Bs, LEDs, LCD Conn, etc 


www.futurlec.com.au 
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Serviceman’s Log — continued 


L WADA BIT OF FUN 
GETING ALL THE FIDDLY 


CONNECTORS BACK IN THEIR 


RESPECTIVE SOCKETS ws 


ently a laptop is essential equipment 
for the young executive on the go up 
there! He paid almost $4000 for the 
thing, certainly no bargain even at the 
time, and now of course you can get 
better machines for under $800 when 
the sales are on! 

Unfortunately, it started to give 
trouble soon after he moved up there, 
which he put down to the climate 
— although being mainly designed for 
the US market, it should have been 
able to cope with 40°C temperatures 
without too much trouble. First, he 
reckoned it was the hard drive, then 
the motherboard, that needed replac- 
ing — but of course, he couldn’t fix it 
himself because “he didn’t have the 
right screwdrivers”. Yeah, right. 


Crash and burn 


In due course, this latest get-rich- 
scheme crashed and burned like all the 
others and he limped home with his 
tail between his legs and his boxes of 
personal effects somehow found their 
way into our garage! After consider- 
able nagging on my part, he started 
to sort out his effects and one day I 
came home to find the laptop sitting 
in our rubbish bin with a lot of his 
other junk. 

After ratting around in his boxes of 
grubby clothes and other garbage, I 
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located the mains power supply and 
the battery. Much to my astonishment, 
when I switched it on, the thing just 
worked! Windows fired up without a 
hitch and I had MS Word up and run- 
ning and everything seemed fine. 
I ran it for a while to see if the bat- 
tery was going to hold its charge 
but when I pulled the power 
plug, the computer instantly 
shut down, which meant the 
battery was cactus. But more 
seriously, the machine then 
refused all attempts at re-boot- 
ing. It would get about halfway 
through the BIOS start-up screen 
then shut down with a loud 
“bonk!” 
I remember its owner men- 
tioning that the only way he 
could get it to work for any length 
of time was to have a fan blowing 
in the back of it. I put it in the 
fridge overnight and sure enough, 
the next day I was able to get about 
20 minutes out of it before it died. So 
it was a heat-related fault; maybe I 


could rig up some sort of workaround, . 


or so I thought. 

My first problem was that the case 
is put together with some funny- 
looking star-headed screws, none of 
which matched any of my usual set 
of “weirdo” screwdrivers. But then I 
remembered a cheap “mobile phone 
service kit” Pd bought in a $2 shop. 
Would you believe it? — that had the 
right screwdriver! 

After that, it all came apart quite 
easily, although I wasn’t really sure 
what I was looking for. Desktop PCs 
are notorious for crook electrolytics 
overheating and leaking fluid on the 
motherboard but I couldn’t see any 
sign of that and my in-circuit capaci- 
tance meter didn’t find any signs of low 
capacitance anywhere. It was then that 
Ispied something suspicious about the 
CPU heatsink. 

In the old days, when CPU chips 
cost several hundred dollars (and they 
hadn’t yet gotten into clock-speed 
turf wars), the silicon “dice” were 
normally bonded to a heat-conducting 
ceramic substrate and the hundreds 
of pins were connected to the chip by 
microscopic gold wires. And although 
heatsinks and fans were sometimes fit- 
ted, the chip manufacturers for a long 


time insisted that these shouldn’t be 
necessary and were most likely a sign 
of over-clocking. 

However, these days, CPU costs 
have been drastically slashed by radi- 
cal new assembly techniques. With 
most microprocessors, the hundreds of 
connections are now made by printing 
tiny dabs of solder paste directly onto 
the silicon chip and then “sweating” 
this face-down onto a small multi- 
layer PC board holding the connecting 
pins. The rear of the silicon chip is left 
bare and a heatsink must be fitted, as 
the CPU can draw several amps. 

With this model, you have to remove 
the heatsink to access the motherboard 
and I noticed that there was a layer 
of some sort of silver-looking “jelly” 
between it and the CPU, obviously 
some sort of high-tech heat transfer 
goo. But I could see clear signs that the 
goo layer had been previously torn and 
creased, presumably when someone 
else removed and refitted the heatsink, 
although “Boy Wonder” insisted that 
nobody had ever opened the case. 

Since the CPU is so heavily depend- 
ent on that heatsink, the smallest 
defect or void in the goo would allow 
that part of the chip to overheat and 
almost certainly make the CPU’s ther- 
mal protection cut in. 

I cleaned off the silvery goo with 
an ink rubber and applied a dab 
of ordinary white silicone heatsink 
compound. I was quite prepared to 
find that ordinary white heatsink goo 
wouldn’t really cut the mustard but I 
figured that it might give me enough 
improvement to indicate whether it 
was worthwhile chasing down the 
right stuff. 

I had a bit of fun getting all the 
fiddly little connectors back in their 
respective sockets but eventually I got 
it all back together again. After that, it 
was as right as rain! I left it running 
continuously for a week and it never 
missed a beat. Perhaps on really hot 
days, the inadequacies of my two-cent 
repair will manifest themselves but 
at least l'll know what to do if it does 


play up. 


All for nothing 


Not that any of this did me much 
good of course; once Mr Junior Execu- 
tive discovered it was working again, 
he immediately claimed it back. You 
can’t win! Oh well, at least I didn’t 
lash out for a replacement battery; PU 
let him worry about that! SC 
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PRODUCT SHOWCASE 


LeCroy enters the low-cost DSO market 


LeCroy Corporation, rep- 
resented by TRIO T&M So- 
lutions, has launched their 
new line of WaveJet digital 
oscilloscopes. The Wavelet 
provides unmatched perform- 
ance in a portable scope and is 
an exceptional value. Wave- 
Jet’s 500K memory on each 
channel provides up to 200 
times the capture time of other 
products in its class and is the 
first entry by LeCroy into the 
sub-$5,000 market. 

The unit offers GS/s acqui- 
sition speeds into long 500K memory 
at a prices normally associated with ei- 
ther fast sample rate but short memory, 
or slower sample rate of 100MS/s and 
typically 100K-125K memory. The 


100MHz, WJ-312, offering 1GS/s and’ 


500K memory per channel is priced 
at $4,495 ex GST, 

The new Wavejet series comprises 
a line up of eight models offering both 
two and four channel models with 
bandwidths of 100MHz, 200MHz, 
350MHz and 500MHz, all with a maxi- 
mum sample rate of 2 GS/s combined 
with the 500K channel memory 


This long memory provides a cap- 
ture time of 250us at maximum sample 
rate, while othér oscilloscopes in this 
class offer capture times of only 1.25us 
at the same sample-rate. WavefJets also 
feature a large 7.5” colour display and 
USB connection, both of which are 
typically found in higher classes of 
oe oro pes; 


Contact: 

Trio Test & lcasarainextte 

10 James St, Thebarton SA 5031 

Tel: 1300. 853 407 Fax: 1300 853 409° 
Website: www.triotest.com.au 
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Jaycar returns to its “Gore Hill” roots; opens new 


Hornsby store 

Jaycar’s “iconic” Gore Hill (Sydney) 
store, one of the first in the now-nation- 
wide chain, has reopened at 188 Pacific 
Highway, St. Leonards, totally refurbished 
and expanded. Parking facilities have also 
been expanded and provide easy access 
to the store. 

Jaycar has many years of retail experi- 
ence inthe area and a proven product range 
covering home and car alarm systems, test 
equipment, video surveillance, car audio, 
electrical & electronic tools, wire, cable, 
accessories, hobbyist kits, and electronic 
equipment. 

Gary Johnston, Jaycar’s Managing Direc- 
tor, said “This site has always been popular 
with our customers and we are pleased that 
we have been able to return.” 

Jaycar’s new Gore Hill store is open 7 
days. Phone (02) 9439-4799. 
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And yet another Jaycar store has been 
opened in the northern Sydney suburb 
of Hornsby. Pictured below, it is located 
at 130 George St, just 300m from the 
Hornsby railway station. Phone number 
is 9476-6221. 

A full list of Jaycar store locations can 


be found on the Jaycar website at WWW. 
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UP RAMP FOR fae 
PARKING 


| Fake power transistors 


could be costly 


Just recently, fake Motorola 
MJL21193/94 power transistors 
have come light on the Australian 
market. 

These popular and normally very 
rugged power transistors have been 
featured in a number of past SILICON 
CHIP audio power amplifiers and are 
widely used elsewhere. 

Here’s how to spot the differences 
I between the genuine item and the 
! fakes. 
! Both have very similar black 
l plastic encapsulations but the fakes 
have the brand and type number info 

on a panel which is quite shallow 
į compared to the deep impression 
į on the genuine item. 
1 The leads on the fake items are 
i flimsier and they are tapered on the 
I two outer legs rather having a square 
I step about 2mm from the encapsula- 
l tion. The photos show the story. 


HT 


VM A K X 
More seriously, the metal mount- 

! ing base on the fakes is not flat, 
I meaning that you can never get a 
good mounting to a heatsink and the 
resulting heat transfer would be very 

į Poor, leading to early failure. 
No doubt the most important 

į part, the internal chip, is also sub- 
į standard. 


Our thanks to Jaycar Electronics 
and to Rod Elliott (www.sound. 
westhost.com) for their assistance 
in eae this report. 

Two genuine 

transistors sit 

perfectly flush 
back-to-back. 

With the fakes 

held the same 

Way, you can 

actually see light 
coming through in 


chal hl 
uneven pa cnes x]! 
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Bargain 20MHz dual-trace oscilloscope from DSE 


Back in September 2005 we reviewed a 10MHz 
single channel oscilloscope with a small screen, 
which seemed like a real bargain at $158 from 
Dick Smith Electronics. Now they have done it 
again with an even more attractive 20MHz dual 
trace scope from the same Taiwanese manufac- 
turer. 

Whereas the single channel scope had a small 
screen (graticule 48 x 60mm), this new scope is 
a full-size model with a screen size of 8 x 10cm. 
Its overall dimensions are 325mm wide, 130mm 
high and 440mm deep, not including the large 
tilting bail handle. 

It has a large number of switches and knobs 
spread across the front panel, as is usual with 
any dual trace oscilloscope. Dominating the 
panel are the vertical input attenuators, which 
each consist of a variable potentiometer (knob) 
combined with a concentric 10-position switch 
giving an input sensitivity from 5mV to 5V/div in a 1-2-5 
sequence. Pulling out the knob switches ina gain of 5 so grounding the input (just the vertical amplifier input; not 
that the maximum input sensitivity is 1mV/div. The screen the signal lead). Between the two attenuators is 4-position 
graticule is eight divisions (div) high by 10 divisions wide, switch which selects channel 1 or channel 2, both channels 
with each division being almost exactly 10mm. or adds the two inputs together. Pulling out the Channel 2 

Associated with each vertical input attenuator is a 3-po- trace position knob inverts the signal, so that it is possible 
sition input coupling switch giving AC or DC coupling or to display a single trace for the difference between the two 
input modes. This is quite handy if you want to set the 
scope up to display a differential (difference) signal. 

Just to clarify a point there: unlike some digital scopes, 
this analog instrument can only ever display two signal 
traces at a time. 

Over on the righthand side of the control panel is the 
23-position timebase switch, giving a range of timebase 
speeds from 2 secs/div up to 0.1ps/div. There is also a 
variable timebase knob and a horizontal trace control, 
which when pulled, increases the horizontal amplifier 
gain by a factor of 10. 

In the triggering section of the panel are two knobs for 
trigger level and variable holdoff. The trigger level knob 
can be pulled out to provide negative slope triggering in 
addition to the normal positive slope triggering. 

As well, there are two 4-position switches for trigger 
source (Ch1, Ch2, Line and EXTernal) and trigger coupling. 
The latter has four modes: Auto, NORMal, TV-V and TV.H. 
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The TV modes involve and internal 
TV sync separator. 

Finally, there are two knobs for trace 
intensity and focus, and an adjacent 
screwdriver adjustment to level the 
trace if that is necessary. 

All up, the front panel controls 
are well laid out, clearly labeled and 
easy to use. 

Inside, the circuit boards are well- 
made and neatly laid and there does 
not appear to be a surface-mount 
device anywhere in sight. That and 
the fact that all the components ap- 
pear to be commonly available parts, 
means that the oscilloscope should be 
straightforward to repair, if that ever 
becomes necessary. A good instruction 
manual is provided. 

The scope comes with two good 


quality divider probes, switchable be- 
tween 1:1 and 10:1, a very worthwhile 
bonus, given the low purchase price 
of this unit. 

Overall calibration was good and 
we found that it had a usable response 
and triggering up to around 28MHz, 
making it a very useful instrument. 

Coupled with the fact that two 
probes are included in the price of 
$399 including GST, this dual trace 
20MHz oscilloscope is a real bargain. 
Its catalog number is Q-1802. (L.D.S) 


Contact: -` 

Dick Smith Electronics (all stores) 
PO Box 500, Regents Park DC NSW 2143. 
Tel: 1300 366 644 Fax: (02) 9642 9155 
Website: www.dse.com.au 
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broadcast quality 


Manufactured in Australia 


Harbuch Electronics pty uta 
9/40 Leighton PI. HORNSBY 2077 
Ph (02) 9476-5854 Fx (02) 9476-3231 


Tiny USB Data Aquisition Module 


Hytek Automation’s new USB based 
data acquisition module, the iUSBDaq 
measures only 90x 85x 30 mm and 
features: 

e sUSB 2.0/1.1 full speed interface 

e USB bus powered 

¢ 8 single-ended, 12-bit analog in- 
puts 

e 0-4.096V analog input range 

e Up to 32ksamples/sec through- 
put with single channel; up to 
13ksamples/second for streaming 
mode 

e Supports both scan mode and 
continuous streaming mode data 
acquisition 

e One dedicated trigger line for 
streaming mode data acquisition 

e Two programmable 10-bit PWM 
outputs (3kHz—-333kHz) 

e 16 bi-directional digital I/O lines 

(125HZ update rate) 

ə One 16-bit counter 
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Adaptors 


At QUESTRONIX we specialise in conversion, 
switching and distribution equipment for VGA, 
video and audio, We have been serving the 
audiovisual industry as well as pro, semi-pro and 
domestic a-v equipment users since 1988. As well 
as being a 100% Australian manufacturer we also 
import a range of Innovative and interesting items. 


QUESTRONIX 
Fax: (02) 4341 2795 
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WebLiNK: www. 


For everything in radio control for aircraft, 
model boats and planes, etc. We also carry 
an extensive range of model flight control 
modules including GPS, altitude and speed, 
interfaces, autopilot and groundstation 
controllers. More info on our website! 


Silvertone Electronics 
Tel/Fax: (02) 9533 3517 
WebLINK: silvertone.com.au 
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¢ 240 bytes EEPROM reserved for 
user data 

e Multiple iUSBDAQs can be 
connected on same computer 

e Simultaneous streaming from 
multiple iUSBDAQs possible 

e All I/O connections via screw 
terminals 

e Works with Windows 985E, 
ME, 2000, or XP 

Software includes 

e FREE device driver, programming 
API (DLL), LabVIEW drivers, exam- 
ples 

e FREE standalone ready-to-run 
iDAQTest&Log software for testing, 
data logging, data playback and 
simple analysis 

e 30-day money-back guarantee, six 
month warranty 
Extremely easy to use, iUSBDaq’s 

are being used for research, monitor- 

ing and control purposes in private 
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companies and public organisations, 
universities and colleges around the 
world. They are priced at $145.00 
+GST. 


Contact: 
Ocean Controls 
4 Ferguson Dr, Balnarring Vic 3926 


Tel: 03 5983 1163 
Fax: 0011 1 609 895 7447 
Website: www.oceancontrols.com.au 
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JED designs and manufactures a range of 
single board computers (based on Wilke 
Tiger and Atmel AVR), as well as LCD 
displays and analog and digital 1/0 for PCs 
and controllers. JED also makes a PC PROM 
programmer and RS232/RS485 converters. 
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Jed Microprocessors Pty Lt 
el: (03) 9762 3588 Fax: (03) 9762 5499181) 
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We specialise in providing a range of 
Low Power Radio solutions for OEM’s to 
incorporate in their wireless technology 
based products. The innovative range 
includes products from MK Consultants, the 
world-renowned specialist manufacturer. 


TeleLink Communications 
Tel:(07) 4934 0413 Fax: (07) 4934 0311 
LIN WebLINK: telelink.com.au 
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The prototype SocketBoard is shown here 


Teamed with an AVR in-system programmer, 
this board enables you to program Atmel 
microcontrollers on the spot — without 

an expensive production programmer or 
development system. It supports just about all 
dual-in-line AVR micros and includes over- 


current protection. 


OST ATMEL AVR microcontrol- 

lers can be programmed via their 
in-built serial programming interfaces 
(SPI). This method is ideal for in-situ 
programming, such as might be used 
in manufacturing or for firmware de- 
velopment or field upgrades. 

In this scenario, the micro remains 
in its socket on the application board 
and a low-cost in-system program- 
mer (ISP) is plugged into a dedicated 
programming header. In other words, 
the microcontroller does not have to be 
removed from its socket and plugged 
into a parallel programmer each time 
a firmware update is required. 

However, in some cases it is desira- 
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ble to program a microcontroller stand- 
alone, such as when the application 
board is unavailable or doesn’t include 
an ISP (or JTAG) header. ,A low-cost 
method of stand-alone programming 
might also be useful where a batch of 
chips is needed for a small prototype 
run and the cost of a commercial paral- 
lel programmer is prohibitive. 

This is where the AVR ISP Socket- 
Board comes in. It provides the mini- 
mum of functions necessary to support 
in-system programming, including a 
regulated power supply, clock source 
and microcontroller IC socket. Just 
connect your in-system programmer 
to a PC, plug its ISP cable into the 


connected to a genuine Atmel AVR ISP 
programmer. It also works with the AVR 
in-system programmers described in SILICON 
Cure in October 2001 & 2002. 
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By PETER SMITH 


SocketBoard’s on-board header and 
add a DC plugpack. You’re then ready 


-to start programming! 


Programming sockets 


As you can see from the photos, the 
SocketBoard contains five program- 
ming sockets. Why so many? Well, 
we've provided one programming 
socket for each group of micros with 
common SPI pinouts. This allowed us 
to eliminate the switching logic that 
would have been required if we’d used 
just a single, 40-pin socket, so greatly 
simplifying design and construction. 

We expect that many constructors 
will install just one or two program- 
ming sockets (depending on their 
requirements), to keep costs as low as 
possible. The overlay diagram (Fig.2) 
lists specific device types and the sock- 
ets (SK1-SK5) that support them. For 
example, to program the ATMega16, 
socket SK4 must be installed. 

For cases where quantities of chips 
need to be programmed, the board 
will accept standard zero insertion 
force (ZIF) sockets as well. There 
is absolutely no need to install ZIF 
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Fig.1; the SocketBoard consists of a current-limited power supply, oscillator, ISP 
header and a series of programming sockets. This simple configuration supports 
most dual-in-line packaged AVR micros. Surface-mounted equivalents can be 
accommodated by using commercial DIL adapters. 


sockets (as shown in our photos) for 
occasional programming; this would 
simply be expensive overkill. 

The unit can be powered from a 12V 
DC 150mA (or higher) unregulated 
plugpack, which also powers the ISP 
programmer when it’s plugged into the 
on-board header. 


Operation 


As mentioned, the SocketBoard 
provides the minimum of functions 
necessary to support in-system pro- 
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gramming. As stated, this includes a 
series of programming sockets to ac- 
commodate the different types of AVR 
micros, aregulated power supply, and 
a clock source. 

The power supply is based around 
two series-connected LM317 adjust- 
able positive regulators (see Fig.1). 
The first regulator acts as a current 
limiter. In normal operation, it per- 
forms no function. However, should 
the current through R1 increase to a 
level where about 1.25V is dropped 


ICle 
10 
CIF 
12 
7 
JUMPER 
3V SUPPLY 5V SUPPLY (DEFAULT) 
JP2 & JP3 | 8-PIN DEVICE IN SK] | 20-PIN DEVICE IN SK1 


UNUSED 
PARTS 


11 
13 


across it, REG1 begins to reduce the 
voltage at its OUT terminal. In effect, 
REG1 then acts as a constant current 
source, limiting output current to a 
maximum of 125mA. 

In normal operation, the complete 
setup consumes an average of about 
20-40mA, depending on the type of 
in-system programmer connected. The 
remaining capacity (85-105mA) leaves 
a comfortable margin, which in most 
cases is still low enough to preserve 
any micro that might be accidentally 
reversed in a socket. It also protects 
other components if an internally 
short-circuited micro is plugged into 
a socket. 

The second regulator (REG2) is 
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II SWITCH POWER OFF BEFORE INSERTING OR REMOVING DEVICE I! 


"IMPORTANT: REMOVE JUMPERS JP2 & JP3 WHEN PROGRAMMING 20-PIN DEVICES 
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Fig.2: follow this diagram closely during assembly. Take particular care with the orientation of the electrolytic 
capacitors, D1, LED1 and IC1. Also, be sure to install the 10-pin header (CON2Z) with the keyway facing 
towards the programming sockets. Note that although we show ZIF sockets in five positions, most constructors 
will require only one or two for high-volume programming. 
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Fig.3: the full-size etching pattern for the PC board. It can also be downloaded from the SILICON CHIP website. 
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This is the completed à 
prototype. Make sure that all 
parts are correctly oriented. 


configured as a conventional voltage 
regulator. Without JP1 installed, it 
produces +5V to power the system. 
Installing JP1 reduces this to +3V. 
Some constructors may find this 
lower voltage useful for verifying the 
memory in micros that are destined for 
3V systems. Note, however, that the 
two SILICON CHIP in-system program- 
mers are not designed for operation 
at 3V; you’ll need the genuine Atmel 
programmer for that job. 

As well as power, AVR micros re- 
quire a clock source for their internal 
programming circuits to operate. This 
is provided by a Pierce oscillator, 
which is composed of a 4MHz crys- 
tal (Y1), two resistors and one gate 
of a 74HC04 hex inverter (IC1a). A 
second gate (IC1b) buffers the clock 
signal before it is applied to all of the 
programming sockets. A 47Q resistor 
provides series termination and cur- 
rent limiting. 

All that now remains to be described 
is the ISP interface. This is extremely 
simple indeed, as it consists only of 
a 10-pin DIL header (CON2) and five 
resistors. The four 100Q series resis- 
tors act as peak current limiters, in case 
the ISP cable or a chip is accidentally 
inserted with power applied. These 
also help to protect the programmer if 
a faulty micro is inserted in a socket. 

The remaining resistor (47kQ) pulls 
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down the interface’s RESET line, so 
that the micro is held in the reset state 
if a programmer is not connected or is 
non-functional. 


Assembly 

Using the overlay diagram (Fig.2) 
as a guide, install all the low-profile 
components first, starting with the 
wire links and resistors. There are 
seven links in total, all of which can be 
fashioned from 0.7mm tinned copper 
wire or similar, 

Follow with all of the capacitors, 
noting that the leads of the 10uF and 
100uUF units must be bent at right an- 
gles before installation. Before bend- 
ing the leads, check that you have the 
positive leads oriented correctly. 

The crystal (Y1) also mounts horiz- 
ontally, so bend its leads about 2-3mm 
from the can before installation. Once 
in place, a short length of tinned cop- 
per wire should be soldered to the top 
of the can and the pad directly below 
to secure it in position. 

Diode D1, LED1, header CON2 and 
the 14-pin socket for IC1 can now go 
in. All of these items are polarised, 
so make sure that they’re installed 
the right way around. Don’t plug the 
74HC04 into its socket just yet, though; 
it’s a good idea to test the power supply 
first (see below). 

All of the remaining items can now 


Suitable 
Programmers 


This project has been tested with three 
programmer variants, as follows: 


@ SILICON CHIP In-System Program- 
ming Adapter, as described in the 
October 2001 issue. This very low cost 
programmer connects to your PC’s 
parallel port. It’s still available in kit 
form from Altronics (Cat. K-2885). 


@ SILICON CHIP AVR ISP Serial Pro- 
grammer, as described in the October 
2002 issue. For greater compatibility, 
this programmer connects to your PC’s 
serial port. It’s available as a kit from 
Jaycar Electronics (Cat. KC-5340). 


@ AVR ISP Programmer. This genu- 
ine Atmel item is supplied preassem- 
bled and again, it connects to your PC 
via a free serial port. You can purchase 
these from JED Microprocessors, 
phone (03) 9762 3588 or browse to 
www.jedmicro.com.au 


be installed, leaving the five program- 
ming sockets (SK1-SK5) until last. The 
two LM317 regulators (REG1 & REG2) 
should be attached to the PC board 
using M3 x 6mm screws, nuts and flat 
washers. As shown, their leads must 
be bent at right angles before installa- 
tion. Be sure to tighten the screw & nut 
before soldering the leads, otherwise 
damage to the regulator package or PC 
board may result. 

The three 2-pin headers (JP1-JP3) 
can be cut down from a longer section 
using a sharp knife. Check that each 
header is sitting square on the PC board 
surface before soldering. 

Finally, install just the programming 
sockets (SK1-SK5) that you require. 
For casual use, low-cost IC sockets 
can be installed in any or all of the 
indicated positions. Alternatively, 
ZIF type sockets can be fitted to any 
positions that are expected to be high 
usage — it’s up to you. 


Testing 

Connect a 12V DC source to the DC 
socket (CON1), noting that the centre 
pin is the positive input. If the power 
connections are accidentally reversed, 
nothing bad will happen as a series 
diode provides polarity protection. 

Now apply power by sliding S1’s 
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1 PC board coded 07103061, 
145 x 105mm 

1 4MHz crystal (HC49 package) 
(Y1) 

1 DPDT PC-mount slide switch 
(S1) (Altronics S-2060, Jaycar 
$S-0823) 

t 10-pin dual-row shrouded 
(boxed) PC-mount header 

1 2.1mm PC-mount DC socket 
(CON1) 

2 20-pin IC sockets (SK1 & SK2) 

1 28-pin IC socket (SK3) 

2 40-pin IC sockets (SK4 & SK5) 

1 6-pin 2.54mm (0.1-inch) SIL 
header strip (for J1-J3) 

3 jumper shunts 

6 M3 x 6mm pan head screws 

2 M3 x 6mm nuts & washers 

4 M3 x 10mm tapped spacers 

160mm (approx.) 0.7mm tinned 
copper wire (for links) 

Note 1: if desired, small stick-on 

feet can be used in place of the 

tapped spacers. 


Semiconductors 

1 74HC04 hex inverter (IC1) 

2 LM317T adjustable voltage 
regulators (REG1 & REG2) 

1 1N4004 diode (D1) 

1 3mm high-brightness red LED 
(LED1) 


Capacitors 

1 100uF 25V PC electrolytic 

1 10uF 16V PC electrolytic 

1 220nF 50V MKT polyester 

5 100nF 50V monolithic (multi- 
layer) ceramic 

2 22pF 50V ceramic disc 


Resistors (0.25W, 1% metal film) 
11M9 1 3002 

1 47kQ 1 1200 

1 1.8kQ 4 1000 

1 1kQ 1 470 

1 360Q 1 10Q 


Note 2:low-cost ZIF sockets in allof 
the designated sizes are available 
from www.futurlec.com. Higher 
quality units of various types are 
available from www.dontronics. 
com and www.rockby.com.au 


actuator towards the edge of the board. 
The power LED should light immedi- 
ately. If it doesn’t, either the power 
connections are reversed or there is an 
assembly error. Carefully recheck the 
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8-pin devices are programmed in the first 20-pin socket (SK1). Here’s how 


they’re inserted, with pin 1 in the same position as for 20-pin devices. Note that 
jumper shunts must be installed on JP2 & JP3 when programming 8-pin devices. 


board against the overlay diagram and 
look for dry or missed solder joints. 

Next, use your multimeter to meas- 
ure the voltage between pins 7 & 14 
of IC1’s socket. Expect a reading of 
5V +5%. Temporarily insert a jumper 
shunt on JP1 and measure the volt- 
age again. This time, you should get 
the lower reading of 3V +5%. When 
done, remove the jumper, as in the 
majority of applications, a 5V supply 
is preferred for programming. 

If the power supply checks out, 
switch off and insert IC1 into its socket. 
Naturally, the position of the notched 
(pin 1) end of this IC must match that 
of the IC socket. 


Using it 

It doesn’t take a lot of grey matter 
to use the SocketBoard. Simply switch 
power off, plug your in-system pro- 
grammer into the AVR ISP connector 
(CON2), and insert the microcontroller 
to be programmed into the designated 
socket. After switching on, the micro 
can be programmed following the in- 
structions supplied with your ISP. 

Important: always switch the power 
off before inserting or removing a 
microcontroller from its program- 
ming socket. 

Note that 8-pin micros present a spe- 
cial case. Instead of a separate socket, 
all 8-pin devices are programmed in 
the first 20-pin socket (SK1). In addi- 
tion, jumper shunts must be installed 
on JP2 & JP3 to route signals to the 


correct places for these diminutive 
devices. 

After programming an 8-pin device, 
the two jumper shunts (JP2 & JP3) 
should be removed if you also intend 
to program 20-pin devices in the same 
socket. This ensures that there is no 
possibility of damage to the larger 
devices. 

If a faulty micro is inserted in a 
socket or ifa working device is inserted 
backwards, the current-limit function 
will swing into action. In most cases, 
the current passed through the part 
should not be destructive — if the prob- 
lem is noticed right away and power 
is switched off! 


Warning! 


Programming the “reset disable” 
fuse present on some smaller AVR 
devices disables the RESET input, 
with the side effect of preventing fur- 
ther programming via the SPI port. In 
other words, you'll no longer be able 
to use your in-system programmer 


to erase, read, write or verify the af- 
fected part. 


To restore SPI access, the device 
must be erased on a parallel program- 
mer, high-voltage serial programmer 


or JTAG programmer, depending 
on the device in question. Do not 
experiment with fuse settings unless 
you know exactly what they do! 
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With a few turns of a screwdriver, a PC and some imagination, you can tum the Microbric™ Viper 
into anything you want. To see it in action, turn up at Dick Smith Electronics. 


Exclusive to 


DICKSISMITH microbric : 


www.microbric.com i 


= ADD 


ast month, we gave the Micro- 

l bric Viper some control via 

infrared; this month we’re giv- 

ing him some eyes, courtesy of a line 
tracker module. 

This allows the Viper to follow 
a high contrast line (at least 20mm 
wide). This line can be black on a 
white surface or it can be the opposite 
— a white line on a black surface. 

Contrast can be set to suit the light- 
ing conditions and the blackness or 
whiteness of the line, relative to its 
background. We’ll cover this shortly. 

First, as Mrs Beaton’s cookbook 
says, you have to catch your hare Line 
Tracker Expansion Pack. 

That’s the easy part: just mosey into 
your nearest Dick Smith Electron- 
ics store (or visit them on www.dse. 
com.au) and part with just $29.98 
and yov’ll receive a pack just like the 
photograph at right. 

Naturally, we are assuming that you 
have been following this series and 
have previously purchased and built 
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the Viper robot. It’s a bit hard to do 
anything unless you have! 

In the Line Tracker Expansion Pack 
you'll also get instructions on how 
the modules should be attached to 
your Viper, so we won’t waste space 
repeating that here. 

As youcan see, the various modules 


G A LINE TRACKER 


are prebuilt — that’s one of the biggest 
features of the Viper: the hard work is 
all done for you! 


How it works 


There are two main modules in 
the Line Tracker — one has a red LED 
which shines down onto the surface 


The line tracker expansion module contents, shown here still attached to 
their carrier, include the LED module(A), the line tracker module (B), two 
right angle modules (C), two straight modules (D), two strips (3-way, E and 5- 
way, F), plus packs containing 4 Brics, 6 nuts, 12 screws and 6 spacers. 
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Here’s the LED module (left) and 
the Line Tracker module (right), 
both reproduced significantly 
larger than life size (they’re 
actually about 20mm high). The 

| object in the centre of the left shot 
| is the red LED; the two lighter 

f objects centre right of the right 

| shot are the phototransistors, 

| which pick up the light through 
holes in the PC board. The 

1 IC right in the middle is the 

ı microcontroller while the device 
at the “pointy” end is another 
LED, this one to indicate it’s logic 
state (high or low). 


D: ® o 


vy Mie My 


under the Viper. The second has pho- 
totransistors and a microcontroller 
—as you might expect, the phototran- 
sistors “pick up” light reflected from 
the surface underneath (range is about 
3-12mm) which the microcontroller 
then analyses. 

A white surface will reflect a lot of 
the red light, while a black surface will 
reflect little, if any. 

The microcontroller determines 
from the reflected light (or lack of it) 
whether the surface underneath is 
white or black and sends a logic high 
(5V) or low (OV) to the main onboard 
controller. 


Here’s how to do it: 

Using the Microbric screwdriver 
(supplied with the main kit) place 
the tip into the hole at the front of the 
Line Tracker (receiver) module until 
the front LED flashes. 

When the front LED stays on, place 
the Viper on the line you want it to 
follow, then when the LED goes out, 
place the module on the surface off 
the line. 

The front LED should then quickly 
flash five times to tell you that you 
have successfully calibrated the 
unit. 


If it flashes slowly five times, cali- 
bration has failed and you’ll need to 
repeat the calibration. 

The reasons for failed calibration 
could include too similar shades in 
your line and background (ie, grey 
and grey instead of black and white) 
or perhaps the module is mounted too 
far away from the line. Remember it 
has a 3-12mm range. 

So there you have it: something else 
to keep you and your Viper amused for 
another month (at least!). Don’t forget, 
there is plenty more information avail- 
able at www.microbric.com.au SC 


This then tells the Viper to maintain 
its present course or to turn back onto 
the line if the line has turned away or 
if the Viper has strayed off the path. 

As the onboard LED is red, the Viper 
is “blind” to red surfaces (red surfaces 
reflect just as much red light as white 
surfaces do). Hence the need for black 
and white lines and surfaces (either 
way around). 


Protection 


While the markings and construc- 
tion method of the Viper mean that 
reverse polarity is unlikely, it is not 
impossible, so both transmitter and 
receiver modules have a FET in se- 
ries with the supply line to protect 
the components. When the polarity 
is connected the right way around, 
the FETs conduct, supplying power 
to the circuits. 

(This is an idea that you might like 
to use in projects — it’s more expen- 
sive than a series diode but has less 
voltage drop). 


Calibration 

We mentioned earlier that the Viper 
Line Tracker can be calibrated to suit 
the lighting and contrast of your lines. 


The assembled Microbric Viper with Line Tracker module. The receiver module 
is mounted in front with the right angle modules alongside. The LED goes 
underneath, aimed down to provide the red light by which the unit tracks. It 
looks a bit different to the infrared version above left! 
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Interesting circuit ideas which we have checked but not built and tested. Contributions from 


readers are welcome and will be paid for at standard rates. 


Steam & diesel 
loco sounds 


This circuit can be programmed 
to produce simple diesel and steam 
“chuff” sounds for model railways. 
While the sound quality is compara- 
tively low and no one will ever be 
able to say, “ah, that’s an Alco”, it 
can nevertheless produce a unique 


HistingpiepsteamSoundsbas 


sound in a small and very low-cost 
package. 

The same basic circuit is used 
for both sound variants; only the 
PICAXE program is changed to get 
the diesel or steam sound. Resistor 
R1 and the setting of the 10kQ pot 
(VR1) are chosen so that the track 
voltage at the adc1 input (P1) of the 
PICAXE microcontroller is at 3.3V 


' PICAXE-08 


symbol speed = b1 
symbol ontime = b2 
symbol offtime = b3 


nextread: 
readadc 1,speed 
if speed < 11 then stopped 


‘Now do the chuffing! 
times2: 

offtime = 254 - speed 
ontime = 175 - speed 
ontime = ontime/25 + 5 


chuff: 
sound 2,(255,ontime) 
pause offtime 
goto nextread 


stopped: 
sound 2,(250,50) 
goto nextread 


SILICON CHIP 


' Steam loco sound generator with analogue speed input 


‘input voltage 1-160 count 
‘length of hiss sound in 12ms periods 
‘quiet time between hiss in ms 


‘get the speed voltage 


‘quiet time between chuffs 
‘duration of chuff 


‘or try 253 instead of 255 


‘stopped = quiet hissing sound 
' or try 240, 245 or 249 


with maximum loco speed. 

A typical value for R1 would be 
15kQ, with VR1 then adjusted to 
give the desirable “chuff” rate or 
diesel sound rate with the maxi- 
mum track voltage to be used. Zener 
diode ZD1 protects the PICAXE in- 
put from inadvertent over-voltage, 
while the 10F capacitor acts as a 
filter for pulse-type controllers. 

The digitally generated waveform 
appears on output 2 (P2) of the mi- 
cro. The signal is then fed directly 
into an LM386 audio amplifier IC 
via a 22nF coupling capacitor and a 
simple volume control pot (VR2). 

Note that because of its lower 
frequency, the diesel sound needs 
to be generated at a higher output 
power for the same perceived vol- 
ume level. If more output power 
is desired, two LM386 ICs can be 
connected in a bridge configuration, 
or an LM380 can be used in place 
of the LM386. 

Datasheets for both of these 
devices are available from www. 
national.com. 


Simple steam loco sound 
The first program (see Listing 1) 
is very simple and only 38 bytes 
in length. The steam “chuff” is 
just white noise output from the 
sound command, which is turned 
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on and off at a rate determined by 
the voltage on the adc input. This 
generates a very harsh sound with 
no attack or decay time. 

The sound can be varied by 
selecting different values in the 
sound command. For example, 
sound 2,(255, time) is very harsh 
and sound 2,(249, time) is less so. 
The odd numbers give better sounds 
than the even numbers. Change 
the “chuff:” section of the code to 
experiment. The three lines in the 
“times2:” section set the length of 
the chuff and the silent time be- 
tween chuffs. 

Many more features can be 
added to this simple program. 
For example, you could generate 
three chuffs of one sound and 
the fourth of a different one, to 
simulate a loco with a valve tim- 
ing problem. To try this, change 
the “chuff:” section as follows: 
chuff: 

sound 2,(255,ontime) 
pause Offtime 
sound 2,(255,ontime) 
pause Offtime 
sound 2,(255, ontime) 
pause offtime 
sound 2,(252,Ontime) 
pause offtime 
goto Nextread 

You could even have a differ- 
ent sound for every cylinder! Try 
values of 255,253,252,251 in the 
four sound commands; if you have 
a 3-cylinder Shay, use six sound 
commands instead! 

To add a “panting” sound when 
stopped to simulate a compressor, 
try modifying the “stopped: section, 
as follows: 

stopped: 

sound 2,(250,50) 

pause 20 

goto nextread 


Complicated steam sound 


Listing 2 shows how to modify 
the chuff sound as the loco slows 
down. This is achieved in part by 
saving the previous speed in the 
oldspeed variable and by modify- 
ing the chuffsound variable in the 
sound command in line with the 
deceleration. 

To avoid instability when the 
speed is just on the borderline 
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Listingr24aBigstec 


thas 


' Steam sound generator with analogue speed input 


' PICAXE-08 


symbol speed = b1 
symbol ontime = b2 
symbol offtime = b3 
symbol chuffsound = b4 


'input voltage 1-160 count 

‘length of hiss sound in 12ms periods 

‘quiet time between hiss in ms 

‘the number represent the hiss in SOUND command 


‘usually 255 for loudest hiss. 245 is quiet hiss 


symbol oldspeed = b5 
symbol speed2 = b7 


‘previous speed 
‘oldspeed+10 - used to stop instability when 


' speed is just overlapping two input steps 


oldspeed = 0 


read2: 
readadc 1,speed 
speed = speed + 5 
if speed < 11 then stopped l 
if oldspeed = 0 and speed > 0 then accel 


L30: 
speed2 = oldspeed + 10 


L35: 
if speed >speed2 then accel 


l-40: 
if speed < oldspeed then slowing 
goto times2 


slowing: 
oldspeed = speed + 10 
chuffsound = 249 
goto times2 


accel: 
oldspeed = speed - 10 
chuffsound = 255 


' Now do the chuffing! 
times2: 
offtime = 254 - speed 
ontime = 175 - speed 
ontime = ontime/25 + 5 
if speed < 10 then stopped 


chuff: 
sound 2,(chuffsound,ontime) 
pause offtime 
goto read2 


stopped: 
if oldspeed > 10 then juststopped 
sound 2,(249,20) 
goto read2 


juststopped: 
pause 500 
sound 2,(255,200) 
oldspeed = 0 
goto read2 


between two analog values, the 
speed has to increase by two steps 
before the louder chuff is turned on 
again. Code has also been added to 
generate a hiss when the loco stops, 


‘+10 necessary 
‘mute the volume 


‘loud chuff sound 


‘exhaust brakes sound 


simulating brakes exhaust. 


Diesel loco sound 


Listing 3 shows an even more 
complicated BASIC program, this 
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Listing 3 — DieselSound.bas 
' Simple Diesel engine sound 
' G. Hunter, Feb 05 


' pin1 (adc1) is speed volts input 
' pin2 (out2) is amplifier output. 


' bO is the shift register 

‘b2 is ADC voltage representing speed 

' b3 is timer to determine rate of sound (pause). 

' b4 is intermediate value for speed/10 

' w4 (b8 & b9) is random number used to sound horn ‘randomly’ 


symbol seed = bO 
symbol speed = b2 
symbol oldspeed = b5 
symbol decel = b7 


‘last Speed reading, used to determine if changing 
"1 = speed falling, 0 = accelerating or constant 


seed=56 ‘initialize - can be any number except 0 and 255 
'53 is slow, 36 is fast, 56 is ‘pulsy’ fast 
‘4,9 are fast, 5 is ‘pulsy’ 


start: 
seed = seed*2 ‘shift left 1 bit 
if bit4 <> bitS then xored 'do an XOR on bits 4 & 5 of seed (b0) 
low 2 ‘speaker output 
bitO = 1 ‘feedback to R/H bit 
goto motspeed 
xored: 
high 2 ‘speaker output 
motspeed: 
random w4 for horn 


readade 1,speed ‘read speed into b2 - 15 steps of ‘speed’ 
if oldspeed = 0 and speed > 0 then Horn2 


horno: 
if w4 > 65500 and speed > 11 then horni '65500 works every 2mins or so at 
‘max speed - sometimes get 2 or 3 blasts together 
if oldspeed > speed then slowing 
if oldspeed = speed and decel = 1 then slowing 


‘So must be accelerating or at steady speed but was last accelerating 
accel: 
dece! = 0 


loop: 

oldspeed = speed 

b4=speed + 30/31 ‘integer result converts 16 steps of speed to 6 
table: ‘determine the ‘clocking rate’ 

lookup b4,(18,10,7,4,2,1,0),b3 ‘idle + 6 steps of speed 

‘only enough memory for 6 steps in lookup table 

paus: 

pause b3 

goto start 


horn2: 
sound 2,(57,50) 
pause 200 


‘starting double horn blast 


horn: 
sound 2,(57,150) 
oldspeed = speed 
goto loop 


slowing: 
decel = 1 
if speed = 0 and oldspeed > 10 then juststopped 
if speed < 60 then loop 


b3=8 ‘decelerating at higher speeds gives constant 
‘fast idle 
oldspeed = speed 
goto paus 
juststopped: 
pause 500 
sound 2,(253,200) ‘exhaust brakes sound - try 249 for a quieter hiss 


goto loop 


time for generating the diesel loco 
sounds. It generates a rumbling idle 
sound, which increases in rate as 
the speed (adc1 voltage) increases. 
The horn sounds twice as the loco 
starts to move away. 

Ifthe speed is reduced, the sound 
reverts to the idle sound until the 
speed increases again. This repre- 
sents the driver “shutting off” and 
coasting. However, this feature is 
disabled for speeds less than about 
40% of maximum for better effect 
during shunting. 

The horn sounds at random in- 
tervals while running — the time 
interval is dependent on the random 
number generator and the speed of 
the loco. Sometimes there will be 
two or three horn blasts together, 
again depending on the random 
number generator. 

When the loco stops, there is a 
loud hiss for a few seconds to rep- 
resent the brake and then the idle 
sound commences. 

Generation of the diesel sound 
works on a similar principle to pre- 
viously published circuits, in that a 
shift register is clocked at a speed 
dependent on the loco speed and 
the last two bits of the register are 
XOR’d and fed back to the input. 

It was found that a 5-bit shift reg- 
ister results in a reasonable sound. 
This is easy to implement in BASIC, 
as a left shift of a register is just a 
multiply by two (called “seed” in 
the program). The initial value 
for seed greatly affects the sound 
— experiment and enjoy! 


Lookup table 


The clocking speed is read froma 
look-up table using the input volt- 
age as an index. Because of memory 
limitations on the PICAXE-08, there 
is not enough space to have 16 dif- 
ferent clocking rates for the 16 input 
speeds, so only six steps are used. 
This doesn’t appear to reduce the 
effectiveness of the circuit. 

The horn is simply a single note 
generated by the sound command; 
vary it to your liking. If the horn 
sounds too often, increase the 
“65500” value in the section la- 
belled “hornd:” 

Greg Hunter, 

Loftus, NSW. 
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Long life 
lamp beacon 


Fish farm leases in the aquacul- 
ture industry sometimes have their 
borders marked with flashing bea- 
cons as a safety measure. The mark- 
ers are usually set on floats with 
solar panels and suffer considerable 
impact from the weather. 

Before the days of high-brightness 
LEDs, dual filament lamps were 
used, the idea being that ifthe lamp 
was dimmer than usual, then one 
filament had probably blown. This 
would necessitate the unsealing of 
the lamp casing to replace the bulb, 
followed by resealing and reinstat- 
ing the unit. 

This circuit was developed to 
extend lamp life and as a bonus, 
allows changes to the flash pattern. 
It’s based on three 555 timers. As 


As you can see, we pay 
good money for each of the 
“Circuit Notebook” items pub- 
lished in SILICON CHIP. But now 
there are four more reasons to 
send in your circuit idea. Each 
month, the best contribu- 
tion published will entitle 
the author to choose the 
prize: an LCR40 LCR 
meter, aDCA55 Semicon- 
ductor Component Analyser, an 
ESR60 Equivalent Series Resistance 
Analyser or an SCR100 Thyristor & 
Triac Analyser, with the compliments 
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darkness falls, the resistance of the 
LDR increases until IC1’s threshold 
(adjustable via VR1) is reached. Its 
output (pin 3) then goes high, sup- 
plying power to the rest of the cir- 
cuit; this was done as a power sav- 
ing measure, as low-power CMOS 
7555s were scarce at the time. 

With power on, IC2 starts oscil- 
lating at a frequency determined by 
trimpot VR2 and the 100uF capaci- 
tor, which spans a few seconds to a 
couple of minutes. When the output 
of IC2 goes high, it releases the reset 
pin of IC3. At the same time, IC2s 
discharge pin goes high, allowing 
the output of IC3 to go high and 
begin charging the 100uF capacitor 
via the 10kQ resistor. 

The gate of Mosfet (Q1) sees 
the slowly rising voltage across 
the 100uF capacitor and once its 
gate-source threshold voltage is 


of Peak Electronic Design Ltd www. 
peakelec.co.uk 
So now you have even more reasons 


exceeded (about 2.9V), it begins to 
conduct. Q1’s effective drain-source 
resistance therefore decreases grad- 
ually with the rise in capacitor volt- 
age, so “soft starting” the lamp and 
extending its life considerably. 

Concurrently, the 100uF capaci- 
tor connected to pins 2 & 6 of IC3 
is charging via VR3. Once the 
threshold voltage is reached, the 
lamp is switched off with the aid of 
IC3’s discharge pin, which rapidly 
discharges the 100uF capacitor on 
the gate of Q1. 

After the light level and time on 
and off periods are set, the whole as- 
sembly can be potted, ensuring that 
the LDR window is not obscured. 
Using this setup increased lamp life 
from weeks to several months and 
in one case, to five years. 

Gary Smith, 

Montrose, Tasmania. ($35) 


Contribute And Cheese You 


to send that brilliant circuit in. Send it 
to SILICON CHIP and you could be a 
winner. 

You can either email your idea to 
silicon @ siliconchip.com.au or post it to 
PO Box 139, Collaroy, NSW 2097. 
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REG] LM317T 


Accurate 
milliohm meter 


Using a few common parts, this 
simple circuit enables you to meas- 
ure ammeter shunts, transformer 
windings and switch contacts, all 
of which are typically too low in 
resistance to be measured by most 
multimeters. 

To measure the unknown resist- 
ance, a constant 100mA of current 
is passed through it and the result- 
ant voltage drop measured with a 


DIGITAL PANEL METER 


7.8.8.8 


Vin GND DP2 DP3 Š 


voltmeter. An LM317 adjustable 
voltage regulator forms the basis of 
the current source, while a 0-200mV 
digital panel meter (DPM) is used to 
measure the voltage drop. Using the 
circuit values shown, DPM readings 
translate directly to ohms. 
Calibration is simpły a matter of 
selecting the 2Q range, connecting 
a precision 1Q resistor across the 
“Rx” terminals and adjusting VR1 
for a reading of 1.000 on the DPM. 
The “precision” resistor can be an 
average value part selected from a 


Sensitive over-current protector 


The Portable PIC 
Programmer (SILICON 
CHP, Sept. 2003) made 
use of the shutdown 
pin ofan LP2951 volt- 
age regulator to limit 
supply current. A 
similar current limit- 
ing function can be 
added to 3-terminal 
regulator circuits that 
do not have a shut- 
down pin by adding 
a P-channel MOSFET, 
as shown here. ovo 

The gate of the 


+8-1/V O 


D1 
IN4004 


range of 1% tolerance parts. Next, 
switch to the 20Q range and using 
a 10Q resistor (selected as before), 
adjust VR2 for a reading of 10.00. 

After calibration, it’s possible 
to measure resistances from less 
than 10mQ to more than 19Q with 
accuracies of better than +5mQ 
(typically +2mQ) on the 2Q range 
and +50mQ (typically +20mQ) on 
the 20Q range. 

If the device to be measured can- 
not be connected directly across 
the “Rx” terminals, then a 4-wire 
measurement technique can be used 
instead. To do this, first disconnect 
the DPM from the “Rx” terminals 
with switch $1. The “Rx” and “M” 
terminals can then be individually 
connected across the device to be 
measured using two pairs of flying 
leads or probes. 

Power can be provided by two 
small 9V batteries. If the DPM re- 
quires a 5V supply, then this can be 
accommodated with the addition of 
a 78L05 voltage regulator. 

Alternatively, a rectified and 
filtered supply based on a 2VA 
transformer with dual 6V secondar- 
ies could be used to provide mains 
operation. Either way it should be 
possible to fit all ofthe components 
into a small instrument case. 

Hugh Middleton, 

Maungaraki, NZ. ($35) 


o OV 


be used (available from www.farnel- 
linone.com.au, Cat. 476-1108). 
Keith Gooley, VK50Q, 
One Tree Hill, SA. ($35) 


limited to around 100mA. 

To ensure continued operation at 
low supply voltages, a logic-level 
MOSFET such as the 25]538 should 


MOSFET is driven from the cur- 
rent mirror circuit described in the 
original article. With the component 
values shown, output current is 
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+12V 
VIA 
FUSEBOX 


Delay circuit for 


power windows 


If you've fitted after-market 
power windows to your vehicle, 
then you'll appreciate this circuit. 
It allows you to wind up your 
windows for a period of about 30 
seconds after the ignition has been 
switched off — a common feature on 
many late-model vehicles! 

The first 555 timer (IC1) is wired 
as an astable multivibrator, with 
an oscillation frequency of around 
1kHz. The reset input for this IC 
(pin 4) is connected to the ignition 
circuit, so that it will oscillate while 
the ignition is switched on. 


NOT A REPRINT! Completely NEW projects — the 
result of two years research & development 


® Learn how engine management systems work 
@ Build projects to control nitrous, fuel injection and turbo boost systems 


IC2 is wired as a monostable 
multivibrator with a timing period 
of about 30s. A low pulse from 
IC1’s output triggers IC2, starting 
the timer. If the ignition is switched 
on, ICi will be free running, so a 
positive pulse will shortly follow, 
causing Q1 to conduct and imme- 
diately discharge the 100pF timing 
capacitor. This resets IC2’s timing 
period and the cycle repeats. 

During this time, IC2’s output 
(pin 3) is high, energising relay 
RLY1 to provide +12V to the power 
window circuits. In fact, IC2’s 
output can never go low while IC1 
is oscillating and the ignition is 
switched on. 


@ Switch devices on and off on the basis of signal frequency, temperature and 


voltage 


@ Build test instruments to check fuel injector duty cycle, fuel mixture and 


brake and coolant temperatures 


Mail order prices: Aust. $A22.50 (incl. GST & P&P); Overseas $A26.00 via 
airmail. Order by phoning (02) 9979 5644 & quoting your credit card number; 
or fax the details to (02) 9979 6503; or mail your order with cheque or credit 
card details to Silicon Chip Publications, PO Box 139, Collaroy, NSW 2097. 
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TO 
POWER 


WINDOW 


CIRCUITS 


However, once the ignition is 
switched off, IC1’s reset input is 
pulled low via a 1kQ resistor and it 
stops oscillating. This in turn means 
that IC2’s timing capacitor no longer 
gets discharged, allowing it to time 
out after 30s. The output then goes 
low, removing power from the re- 
lay and consequently disabling the 
power window circuits. 

A diode (D1) across the relay 
coil protects the 555’s output from 
induced spikes, while zener diodes 
ZD1 & ZD2 and series resistors at the 
two inputs protect the circuit from 
high-voltage transients. 

Rod Smith, 

Bendigo, Vic. ($40) 
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UN | ADJUST ICIb 


78105 


Versatile 


electronic load 


When you need to measure the 
performance of power supplies 
and DC-DC converters, an adjust- 
able electronic load can be worth 
its weight in gold. The trouble is 
that commercial electronic loads 
are almost that expensive! Here’s a 
circuit for a flexible little unit that 
can be adjusted to draw almost any 
desired current up to a maximum 
of 6A, from DC voltage sources of 
up to 450V and with a peak power 
dissipation of 120W. 

The adjustable load itself is form- 
ed by Q1, an STP6NK60Z (or MTP- 
6N60E) power MOSFET ina TO-220 
plastic package. This device has a 
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+9V 


maximum drain-source voltage of 
600V and a maximum drain cur- 
rent of 6A. In this application, it’s 
mounted on a Jaycar HH-8526 heat- 
sink and cooled by a 40mm 12V fan 
(Jaycar XC-5054), to allow it to cope 
with the power dissipation. 
MOSFET Q1 is connected in a 
standard “constant current” circuit, 
allowing its current to be easily 
adjusted. One of three known resist- 
ance values is connected between 
its source and the negative input 
terminal (also circuit ground), while 
op amp ICib compares the voltage 
across the source resistance (directly 
proportional to MOSFET current) 
and a reference voltage adjustable 
between OV and +9V via potentiome- 
ter VR1. The output of IC1b is used 


D4 


1M "TF18:8.8 
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to provide the forward gate bias for 
Q1, so the drain-source current of 
Q1 becomes easily set by adjusting 
VR1. 

Switch S1 is used to select the 
value of source resistance for Q1 and 
hence forms a current range selector. 
In the first position, the effective 
source resistance is 1002, which 
allows very low current levels to be 
set; in the second position, the resist- 
ance drops to 10Q, for higher current 
levels; and in the third position, the 
resistance drops to 1.0Q, for setting 
the highest current levels. 

Note that as there is a significant 
amount of power dissipated in the 
source resistors at higher current lev- 
els, these three effective resistance 
values are made up using multiple 
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Right: the MOSFET 19A 
should not be 6A 
operated outside its 
safe operating area 
(SOA), as depicted 
in this graph. It’s a 
good idea to attach 
a copy of this to the 
top of your load box 
for easy reference. 


> 


CURRENT (AMPS) 
> 


readily-available power resistors. 

To make it easy to adjust the cur- 
rent levels, a low-cost digital panel 
meter (Jaycar QP-5570) is configured 
as a 0-20V meter, with its inputs 
connected between the source of Q1 
and ground (ie, across the effective 
source resistance). This means that 
the meter reads the load current of 
Q1 directly in milliamps (ranges 1 
and 2) or amps (range 3). 

To control Q1’s heat dissipation, 
temperature sensor TS1 (an LM- 
335Z) is clamped to the same heat- 
sink as Q1 but on the opposite side. 
The voltage drop of TS1 is therefore 
closely proportional to Q1’s operat- 
ing temperature and this voltage is 
compared with a reference voltage 
of +3V by IC1a. As a result, as soon 
as the temperature of Q1 rises above 
about 27°C, IC1a turns on the cooling 
fan via transistor Q2. 

A simple power supply based ona 
small 12V/150mA transformer runs 
all of the above circuitry. Regulators 
REG1 and REG2 provide +9V and - 
5V for the op amps, while a separate 
half-wave rectifier provides +12V for 
the cooling fan. REG3 provides +5V 
for the digital panel meter. 

The prototype was housed in a 
plastic instrument case measuring 
200 x 158 x 64mm (Jaycar HB-5912), 
The cooling fan was mounted under 
a 40mm diameter hole cut in the 
centre of the case lid, with a pro- 
tective wire grille above it. Most 
of the circuitry was mounted on a 
small PC board, fitted in the lower 
half of the case alongside the power 
transformer. 

The transformer itself was mount- 
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ed on an earthed metal plate for 
rigidity. 

An ML-97 type heatsink was used 
for Q1, positioned just to the left of 
the centre of the PC board, so that 
it is directly under the cooling fan 
when the case is assembled. Extra 
8mm diameter holes were drilled/ 
reamed along both sides ofthe lower 
case half to provide exit points for 
the cooling air. 

The maximum instantaneous cur- 
rent that can be sunk by the load 
varies with applied voltage. This 
limitation is imposed by the MOS- 
FET’s safe operating area (SOA), 
as depicted in the accompanying 
graph. Its a good idea to attach a 
copy of this to the top of your load 
box for easy reference. 

Incidentally, a PC board is avail- 
able for this design — phone RCS Ra- 
dio on (02) 9738 0330 and quote code 
number 04112051 (ELECLOAD) to 
order yours. In addition, the board 
pattern and overlay diagram can be 
downloaded from the SILICON CHIP 
website. The STP6NK60Z MOSFET 
is available from www.farnellinone. 
com.au, Cat. 483-3521. 

Editor’s note: maximum contin- 
uous power dissipation for the 
MOSFET will be approx. 15-20W, 
assuming a heatsink temperature 
rise of 65°C above ambient and with 
fan-forced cooling. The 120W value 
referred to is theoretical and as- 
sumes an infinite heatsink. However, 
the load will undoubtedly handle 
considerably more than 20W for 
short, intermittent periods. 

Jim Rowe, 
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You can get your copy of SILICON CHIP 
every month from your newsagent: in 
most it’s on sale on the last Wednesday of 
the month prior to cover date. You can ask 
your newsagent to reserve your capy for 
you. If they do not have SILICON CHIP or it 
has run out, ask them to contact Network 
Distribution Company in your state. 


SILICON CHIP is also on Sale in all 


stores .. . again, you can ask the store 
manager to reserve a copy for you. 


Or, to be sure that you never miss an issue 
and save money into the bargain, why not 
take out a subscription? 

The annual cost is just $83 within Australia 
or $89 (by airmail) to New Zealand. 
Subscribers also get further discounts on 
books, and other products we sell. 


Your magazine address sheet shows when 
your current subscription expires. 


Check it out to see how many you stil! have. 
If your magazine has not turned up by the 
first week of the month, contact us at 
silchip@siliconchip.com.au 
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“The whole may be less valuable 
than the sum of the parts” 


f any single item has come to rep- 
resent the cost-effective “state of 


the art” in modern consumer elec- 
tronic devices, it surely must be the 
ubiquitous solar garden lamp. Selling 
for around $50 when first introduced 
in the mid 90s, the early models earnt 
bad press due to their inefficient and 
short lived filament lamp. 

Their panel placement (flat on top) 
was also a design flaw for non- tropical 
latitudes, where the sun is at a lower 
angle even in summer. Slanted panels 
will better pick up such valuable sun- 
light and allow dirt, leaves and even 
snow to slide off as well. 

LED replacement using the colours 
of the era (red, amber and green) of 
course gave unrealistic night light- 
ing. Although red is well known for 
preserving one’s night vision, that 
colour rather implies leading the way- 
ward rather too encouragingly up (or 
down?) the garden path as well... 

It wasn’t until the early 2000 ultra- 
bright white LED breakthrough that 
normal white lighting became possible 
— but at a price! Those first white LEDs 
were around $10 each and although 
now much cheaper, they still fetch a 
premium over other colours. They also 
demand 3.6V rather than the 1.8-2V of 
normal LEDs, meaning mutiple cell 
batteries (typically 3 x 1.2V NiCd/ 
NiMH ) would be needed, 

Since each solar cell photovoltaic 
(PV) wafer typically produces 0.5V 
this implies a more costly 8-segment 
(4V) PV as well. ; Saa 
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¥ - J j 


Those solar garden lights can often be bought for next to nothing but reveal a 
treasure-trove of electronic goodies just waiting for the experimenter... 


| by Stan Swan 
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Here’s one of the older-style “ordinary” component 
controllers from a bargain store solar lamp. How can they 


possibly make these for the price? 


So because they’re now efficient and 
reliable and allow easy DIY lighting 
but have more costly components, 
one would expect 2006 solar powered 
garden lamps to be still around the 
original $50 mark; not on your life! 

Old hands don’t know whether to 
laugh or cry, as hardware, chain and 
bargain stores worldwide now have 
shelves stashed to the rafters with 
bargain solar garden lamps at prices 
well under $5. 

Even that may be laughable, since 
bulk buying can land you a 10-pack 
for as little as $2 each herein NZ. You 
could hardly fold up and ship their 
cardboard box for that sum and most 
Chinese students here consider them 


Ei 


e 
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At the bottom is one of the newer SMD controllers. If you 
want continuous operation (ie, not turning off at dawn) 


cut the PC board track where shown with the red “X”. 


grossly under-priced — “Even in China 
they’d cost more than that”! 

Sadly such throwaway prices imply 
electronic junk, only serving to per- 
suade many youngsters that electronic 
careers have no money in them. Well 
— you can hardly blame them. 

With many sparkies often now 
earning executive incomes and boring 
mains electrical hardware costing an 
arm and a leg, “bright sparks” may 
feel they’d be better off working with 
copper instead of silicon. 

Rather than such gloomy navel gaz- 
ing however, let’s turn the approach 
around and think positively. Interest- 
ingly, the present lamp models being 
sold add value externally rather than 


with the light itself. 

Instead of UV-prone plastic, pricier 
models increasingly offer sturdy stain- 
less steel poles and mount brackets 
and classier designs that better inte- 
grate into gardens. Hands up all those 
who want a A$100 solar powered cane 
toad-style light at their front gate! 

Forgoing such whims and focus- 
ing on the internals reveals most of 
the models examined here had very 
similar hand-assembled electronic 
internals, although a more recent trend 
towards “pick and place” surface 
mount devices (SMD) seems apparent. 
Aha -a cheap source of SMD parts for 
you to practice on? 

Many full descriptions of the simple 


Solar Lamp salvaged parts with approx value if purchased new 
* Rugged business card sized, epoxy embedded, 4-segment 2V at ~30mA solar panel. Usually hot melt 
secured but easily detaches with a heat gun. Can be carefully drilled for more convenient mounting 

— perhaps vertically for valuable low-angle winter sun. 
* 1.2V, 6(00mAN rechargeable Nicad cell. Although these are now inferior to much higher capacity (and 
less harmful) NiMH versions, they are still considered ideal for powerful work and multiple charges. 


* Single AA battery holder — easily separates with snips from plastic mount. 

* Schottky diode (typically a 1N5819) — valuable for its lower voltage drop (~200mV) than ordinary silicon 
diodes and just the sort of item you never have on hand when needed. 

* Ultra-bright white LED — may be only a “cooking version” but usually 5000mCd. 

* Switch — suitable for school project DC work. 

* Precision inductors — typically 470uH (microhenry) range, handy for AC theory, RF and calibration work. 

* BC547 style transistors — with tiny “hard to buy” SMD types now showing up. 

* Assorted resistors, capacitors and screws. 

* Assorted short lengths of coloured wire. 

* Clear plastic dome — to keep snails from your garden seedlings etc. 

* Assorted sectioned plastic support tubes — donate to your local kindy perhaps? 

* Clear plastic Total Internal Reflection (TIR) optical guides — handy for physics? 

* Cardboard box — corner reflector 2.4GHz antenna when foil covered (a ZigBee antenna article follows soon). 


Priceless! 
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The oscillator is a simple coil and 
capacitor (LC) type — those fat “resis- 
tors” shown in the picture are in fact 
inductors. The return of daylight stops 
the oscillation when even a small volt- 
age is again PV generated. Just in time 
for that elusive house key to glint in 
the morning sunshine... 

What? You live in the mountains, 
never go outside at night, have no 
need for a garden light, or don’t even 
want to know how they work — but 
instead just want to — gulp — gut them 
for parts! 

It seems a telling statement about 
today’s electronics but these garden 
lamps are such a parts goldmine that 
they’re indeed worth purchasing just 
to scrap. 

Additionally, schools’ electronics 
classes, long taunted with the agony 
of defeat when circuits fail to work, 
should perhaps seriously consider 
them for their motivational benefits. 

Imagine the kids’ enthusiasm when 
you start the class with a working 
device, which is then progressively 


Just how efficient are they? 


Removing the white LED and replacing it with a 1N4148 type diode fed to 
a ~470uF electrolytic capacitor will make a convenient low current, voltage 
boosted half-wave rectifier DC supply. Test loading gave the following values 
(in all cases just from a single AA Nicad power source): 


Vin j Vout | Out ~Pout ~efficiency 
mA mW % 
5.5 11 55% 
3.1 9 64% 
1.2 5 71% 
0.4 2 40% 
0.2 1.2 30% 

0.15 1.0 25% 
0.1 0.8 20% 

0.06- 0.5 16% 

0.01 0.1 3% 
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To run the inverter continuously (when it takes ~3mA at idle), or at least run 
it as needed to top up a Supply capacitor, you remove the PV sensing point 
from the pc board. Just lift the PV red wire and Schottky diode off the board 
and solder them directly together. 

This now gives a full-time solar top-up/powered circuit, with a typical charge 
rate of ~12mA into the Nicad cell in mid day overcast. Although the supply 
output may be rough to our Picaxe, an extended run with both an 08M and 


433MHz transmitter powered across the 470uF capacitor was faultless. 


but sophisticated circuitry are on line, 
with Australian Colin Mitchell’s site 


at www.talkingelectronics.com.au/ 
Projects/SolarLight/SolarLight. html 


particularly lucid. 

Typically, the single 1.2V AA Nicad 
inside is trickle charged from the 2V 
solar panel. In full sunlight the panel 
output is about 30mA — about twice 
the night time current demand of 
~12-15mA. 

This nicely means five sunshine 
hours will give some 10 hours of 
night-time illumination — enough 
for most needs unless you regularly 
stagger home from a club at 4AM in 


winter and drop your house key in 
the long grass. 


Only a single 1.2V AA cell? 


How can that power any LED, let 
alone a 3.6V white one? The secret 
is to convert, via a high frequency 
(~100kHz) transistor oscillator, this 
low-voltage DC into pulses that’ll 
briefly flash the LED. 

Human “persistence of vision” 
visually smoothes any flashes over 
say 20Hz, so these spikes give a 
seemingly steady light output. This 
is aided by the white LED phosphor 
“after glow”. 


Completely NEW projects — the result of two years research & development 


@ Learn how engine management systems work 
® Build projects to control nitrous, fuel injection and turbo boost systems 


® Switch devices on and off on the basis of signal frequency, temperature and voltage 
© Build test instruments to check fuel injector duty cycle, fuel mixtures and brake & temperature 


Mall order prices: Aust. $A22.50 (incl. GST & P&P); Overseas $A26.00 via airmail. 
Order by phoning (02) 9979 5644 & quoting your credit card number; 
or fax the detalls to (02) 9979 6503; or mail your order with cheque or credit card details 
to Silicon Chip Pubilcations, PO Box 139, Collaroy, NSW 2097. 
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dismantled into individual parts by 
the period end, all set for a fresh proj- 
ect next time. A brand new working 
item, tool use, fiddly parts handling, 
identification and storage, with more 
to follow? 

Yay — this seems very educational 
indeed and sure beats frog dissection 
in biology — you can’t re-use frog 
internals! | 

So there you go — even if you paid 
$3 each, you’ve more than tripled 
your initial investment, with over $10 
worth of electronic goodies all set for 
some serious circuitry next month 
— try doing that with an Ipod. 

Who said there’s no money in elec- 
tronics! SC 


* stan.swan@gmail.com 
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relelink Communications 


W Quality radio products @Commercial product design capability MEngineering services and support 


GIR HIT DESIGN. ING. * Is designed and made in Japan * Is designed and made in Japan GIR HIT DESIGN. ING. 
qt -RX / TX-01 


* 64 channels programmable * 6 digital I/O straight out of the 


MI- | A34MH7 within the 433MHz ISM band box! 
* Has standalone full data * Stand by mode in TX module 

Embedded Low gue repeater functionality, built in.  * 4 operation modes in RX 
Radio i0 Dii * Has line-of-sight range in * Low voltage and consumption 
Ce excess of 1km Telelink tested ~ . current 

see www.cdt21.com/products/ * Compact body 

modem/mut/mut_06.asp * MSK modem equipped = 
* Low current consumption * Long range control 


Australasian Distributors 


Full range of {icf AA] products immediately ‘os 


lf you're looking for cheap and nasty RF modules, you’ve come to the wrong place. But if you want quality, reliable equipment that won’t 
let you down, Telelink Communications wants to hear from you. We;probably have a solution to your radio application in stock — and if we 


don't, we'll design one for you - on budget, on time and on specification. . . visit our website to see more of what we can do for you. 
Or call Jack Chomley today for a no-obligation chat! 


Telelink Communications: your specialist wireless supplier 


Telelink Communications PO Box 5457, North nnecieerian, Old 4702 


Custom-made Lithium lon, NiCd 
and NiMH battery packs 


High-capacity 280mAh 
rechargeable 9V 
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Cree peal A «eat High-quality single cell chargers 

with independent channels. Charge AEE 
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By JIM ROWE 


This device detects an incoming call on your phone or fax and lights 
a LED and latches on a relay, which you can use to switch on a lamp 
or horn in another room or your garage. 


looking at the fax machine’s “out” tray? If you work 
at home you need to be able to respond to phone calls 
or faxes as soon as they come in but you cannot be hovering 


over the phone all day; there are times when you have to 


S o what’s wrong with listening for the phone ringer or 


leave your office or home and if you do not physically lift If connects across the phone fine with a simple ‘bridging’ 


the phone handset and listen (if you have Messagebank) or 
check the fax as soon as you arrive back, calls or faxes could 
be without a response for some time. 

Or maybe you have an office but spend some time in 
the workshop. Same problem — or even more so if you are 
waiting on an important call or fax. 

So this is the remedy. Build this device and it will let 
you know that a phone call has been made or a fax has 
been received, without you needing to actually check the 
phone or fax. 

What’s more, you can use it with a remote light or siren 
to alert you over the noise of machinery! 

The Phone/Fax Missed Call Alert hooks up easily to the 
fax machine’s phone line. It connects in very easily, using 
a standard low-cost modular cable. The kit of parts should 
set you back no more than about $30 and you should be 
able to build it up in a couple of hours at most. 


How it works 


When someone dials your phone or fax number, the 
exchange sends out short (200ms) bursts of a 75V 17Hz 
AC signal — the ‘ring signal’. 

It’s this signal that causes your phone toring or triggers the 
fax machine into answering and receiving the message. 

Our Missed Call Alert is designed to monitor the phone 
line and respond to the same ring signal, using it to trigger 
a flipflop and hence latch a relay. 


84 SILICON CHIP 


As you can see from the circuit diagram, the Missed 
Call Alert has two standard RJ12 modular phone sockets, 
interconnected so that it can easily be connected in ‘daisy 
chain paralleľ (ie, it doesn’t break the circuit) with your 
phone or fax machine. 


circuit, consisting of a 470nF capacitor and 22kQ resistor 
connected in series, which passes only AC and limits the 
current, plus a bridge rectifier formed from diodes D1-D4 
to convert the 17Hz AC signal into pulsating DC. 

This small pulsing DC current (about 2mA) is passed 
through the input diode of the 4N25/28 optocoupler. With 
each pulse the diode emits IR light, which in turn causes 
the phototransistor inside the opto to conduct. 

Zener diode ZD1 is connected across the opto’s diode 
to protect it from damage in the event of noise ‘spikes’ 
on the phone line. These can occur, for example, during 
thunderstorms. 

Now until this happens, the phototransistor is not con- 
ducting and as a result the input of gate IC1a (pin 1) is 
pulled up to +12V by the 100kQ resistor. The 100nF capaci- 
tor also charges up to +12V. But when the phototransistor 
conducts as a result of the ring signal, the 100nF capacitor 
is discharged and pin 1 of IC1a is pulled down to ground 
potential. As aresult the output of the gate (pin 3) switches 
high, pulling input pin 13 of gate IC1d high as well. 

At the same time the 100nF capacitor connected be- 
tween input pin 12 and ground also begins charging, via 
the 1MQ resistor. 

If the sensing circuit has detected a true ring signal, the 
output of IC1a will remain high for about 200ms — the 
length of the first burst of 17Hz AC. This gives more than 
enough time for the 100nF capacitor to charge up to logic 
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5 PHONE/FAX MISSED CALL ALERT 


The circuit monitors the phone line for ring voltage and turns on a LED and the relay. 


high level via the 1MQ resistor and as soon as this hap- 
pens both inputs of IC1d will be at this level. As a result 
the output of IC1d (pin 11) will switch low — producing a 
negative-going pulse to trigger the R-S flipflop formed by 
interconnected gates IC1b and IC1c. 

If the sensing circuit has not detected a true ring signal, 
the output of IC1a will fall low again before the voltage 
on pin 12 of IC1d has reached logic high level and when 
it drops it will remove the charge on the 100nF capacitor 
via diode D7. As a result both inputs of IC1d will return 
to ground potential and its output will never switch low. 
So the purpose of D7, the 1M resistor and 100nF capacitor 
is to ensure that the flipflop is only triggered by a valid 
burst of ring signal. 

The flipflop based on IC1b and IC1c is normally in its 
reset state (output pin 4 high, output pin 10 low), because 
when 12V power is first applied pin 5 of IC1b is held at 
logic low level for a couple of milliseconds until the 100nF 
capacitor connected from this pin to ground has time to 
charge up via the 100kQ resistor. 

With the flipflop in this reset state, the gate of MOSFET 
transistor Q1 is held down at ground potential via pin 10 
of IC1 and the 100Q suppressor resistor. Q1 is therefore 
held off. But when pin 11 of IC1d drops low as a result 
of the circuit sensing a valid burst of ring signal and the 
flipflop is triggered into switching into its set state, this 
results in pin 10 of IC1c switching high. This switches on 
Q1, allowing it in turn to activate the relay and LED2, to 
indicate that a call has been received. 

It stays this way until you physically reset the Missed 
Call Alert by pressing pushbutton switch S1 briefly. This 
discharges the 100nF capacitor, applying a negative-going 
pulse to the pin 5 input of IC1b until the capacitor recharges 
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via the 100kQ resistor. 

This brief negative-going pulse switches the flipflop back 
to its reset state, with pin 10 held at ground potential and 
Q1 turned off again. Thus the relay is de-activated and 
LED2 also turns off. 

Most of the circuit operates from a nominal 12V DC 
supply, which can come from either a 12V plugpack or a 
12V battery. Diode D5 provides protection against reverse 
polarity damage, while ZD2 ensures that the supply volt- 
age ior [C1 can never exceed about 12.5V. LED1 provides 
power indication. 

By the way, you can use either a standard 5mm red LED 
for LED2 or alternatively, one of the types featuring its own 
built-in flasher. The latter cost about 75 cents more than a 
standard LED but the flashing feature makes them better at 
attracting your attention. Whichever type of LED you use, 
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the relay simply turns on when a call occurs and remains 
on until you press the reset button. 3 


No electrical connection 


Note that because we’re using an optocoupler to sense 
the presence of a ring signal on the phone line and couple 
this information to the rest of the circuit, there is no ohmic 
connection between the two — or between the phone line 
and anything connected to the Missed Call Alert via the 
plug pack supply or the relay contacts. 

In fact the optocoupler provides a very high degree of 
isolation: it can withstand voltages of more than 5000V 
peak for over a minute, with an isolation resistance of 
something like 100GQ (yes, Gigohms!). 

So the Missed Call Alert itself is well protected against 
damage from ‘spikes’ on the phone line, and the phone 
line is also protected against anything nasty which might 
somehow find its way into the circuit. 


Construction 

Building the Missed Call Alert is particularly easy, be- 
cause virtually all of the elec- 
tronic parts are mounted on a 
small PC board. This measures 
122 x 58mm, carries the code 
12103061 and has rounded 
cutouts in each corner so that 
it fits easily inside a standard 
UB3 utility box. It actually 
mounts behind the lid of the 
box, via four 25mm long M3 
tapped spacers. 

Wiring up the PC board 
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It’s not compatible with FaxStream 


Please note that the Phone/Fax Missed Call Alert is only 
Suitable for detecting the arrival of calls for a standard 
(‘POTS’) phone or fax machine. 


It is not suitable for use with fax machines connected to 
Telstra’s FaxStream system, as this uses carrier signals 
higher in frequency than speech signals and does not use a 
17Hz ring signal — rather like ADSL data communication. 


should be hassle-free if you use the overlay diagram and 
photos as a guide. 

Begin by fitting the two RJ12 sockets at the left-hand end. 
Make sure all six of their fine connection wires are pass- 
ing down freely through the matching board holes before 
you push their plastic mounting spigots through the larger 
holes, as the latter tend to ‘snap’ into place and this can 
buckle any of the fine wires that isn’t free to move, Then 
when both sockets are snapped into position, turn the board 
over and solder all wire leads to their pads. 

Next fit DC connector CON3 to the board, along with 
the 3-way terminal block. Then fit the resistors, including 
the larger 22kQ 1W unit which fits in the lower left-hand 
corner. | 

Follow these with the non-polarised capacitors, noting 
that the 100nF MKT cap goes just above the vertically 
orientated 100Q resistor, while the three smaller 100nF 
multilayer monolithics go in the other positions. Note 
also that the board has four holes to fit the 470nF capaci- 
tor in the upper left-hand corner, so you should have no 
trouble fitting either a 630V metallised polyester cap ora 
250V AC X2 class metallised 
polypropylene. 

Next fit the two electrolytic 
caps, taking care to fit both 
with their positive leads 
downwards. After these you 
can fit the 1N4004 power 
diodes D1-D6, which are all 
orientated with their cathode 
band ends upwards. Then fit 
ZD1, which is orientated the 
same way, and finally signal 
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Construction is really simple because everything mounts on the one PC board. Note the “extensions” to the pushbutton 
(reset) switch — these are required to bring the switch up to front panel height. The LEDs just poke through the panel. 


diode D7 and ZD2. The last two 
are both mounted ‘east-west’, 
with their cathode bands to- 
wards the west (or left). 

Now fit the ‘active’ semi- 
conductor parts, starting with 
Opto1 and progressing through 
IC1 and Q1. Take care when 
you're soldering the last two 
in place, as they’re both CMOS 
devices and therefore suscepti- 
ble to static charge damage. Use 
an earthed soldering iron and 
ideally, earth yourself as well 
using a wrist strap. 

Don’t fit the two LEDs perma- 
nently at this stage but just pass 
the leads of each one through 
the board holes (longer anode 
leads uppermost) and just 
tack-solder the cathode leads 
to their pads to hold each LED 
in place. 

Now fit the relay to the 
board, soldering all five of its 
connection pins to the pads un- 
derneath. This will make your 
board assembly ready for fitting 
to the lid of your box. 

If you're building the project 
from scratch, you’ll now need 
to drill the various holes in the 
box lid as shown in the cutting 
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diagram. You might also want to cut 
the holes in the ends of the box itself 
as well, ready for the final assembly. 
If you’re building from a kit, this may 
all have been done for you. 

Before you fit the PC board assem- 
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bly to the lid, first fit pushbutton $1 
through the 12mm diameter hole in 
the lower centre and gently tighten its 
large plastic nut underneath using a 
spanner. Don’t apply too much force, 
as this will strip the plastic threads. 


PHONE/FAX > 
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PHONE/FAX 
LINE CORD 


ALL DIMENSIONS IN MM 


HOLE A: 12mm diam 


HOLES B: 5.25mm diam 
HOLES C: 3.5mm diam, csk 
B X 15mm, rect. 
8mm diam 
Existing 


HOLE D: 
HOLE E: 
HOLE F: 


You'll need to drill 
the UB3 case as 
shown in these 
diagrams. The four 
spacer holes are 
later hidden by the 
front panel. 


Now turn over the lid, and solder two 
20mm lengths of tinned copper wire 
(or resistor lead offcuts) to the switch 
connection lugs, to extend them. 

Next fit the four 25mm long M3 
tapped spacers to the rear of the lid, us- 


ADAPTER PLUG 


STANDARD RJ12-R)12 IF NECESSARY 
MODULAR LEAD 
PHONE/FAX MISSED CALL ALERT 
POWER FROM 
12V PLUG PACK 


LEADS TO CONTROL 
LAMP OR SIREN 


Here’s how to connect it to the phone line. At left are shots of the drilled case lid 
and the completed assembly going into the case. 
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ing four countersink-head M3 screws 
and with an M3 flat washer between 
each spacer and the rear of the lid. The 
washers are used to extend the lid-PC 
board spacing to about 25mm, because 
this is necessary to provide clearance 
for the relay. 

Bring the PC board up to the rear 
of the lid, lining it up carefully so 
the wires from the lugs of 51 pass 
through their matching holes in the 
board and the bodies of the two LEDs 
pass through their matching holes in 
the lid. Then with the board resting 
on the outer ends for the four spacers, 
fit the four round-head M3 screws to 
fasten the assembly together. 

You should now be able to solder 
the wires from S1 to their surrounding 
pads on the board. It will probably also 
be necessary to untack the temporary 
LED lead joints, to let you extend the 
LED bodies through their lid holes as 
far as they’1] go, while leaving enough 
of the leads on the copper side of the 
board to allow you to make the final 
‘permanent’ solder joints. Your Missed 


Q 


Call Alert will then be fully wired and 
assembled, and ready to be fitted into 
the box. It simply slips down into the 
box vertically, after which you can fit 
the four box assembly screws and the 
plastic sealing bungs. 


Putting it to work 


There are no setting-up adjustments 
to be made to the Missed Call Alert, so 
you should be able to put it to work 
as soon as it’s finished. Just connect 
it into the phone line of your phone 
or fax machine using readily available 
RJ12-RJ12 modular cables, as shown 
in the hookup diagram, then supply it 
with 12V DC power from either a plug 
pack or a suitable battery. You won’t 
need a heavy-duty plug pack -- the 
Call Alart only draws about 36mA in 
standby mode, or about 80mA when 
it has registered a call and activated 
LED2 and the relay. 

That’s it. You should find that as 
soon as a call arrives, the Missed 
Call Alert will light (or flash) LED2 
and activate the relay. So if you use 


CALL RECEIVED 


A) 12V DC 
INPUT 


RESET 
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Above is the same-size front panel artwork (also useful as a template!) while the 


PC board pattern is shown below. 


PHONE/FAX 
MISSED CALL ALERT 
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RELAY 
CONTACTS 


the relay contacts to control a lamp 
or siren in another room, they’ll be 
activated as well. 

To reiterate, to reset the Missed Call 
Alert all you have to do is press the 
reset button which turns off LED2 and 
the relay, resetting the circuitry to wait 
for the next call. sC 


Parts List 


1 PC board, code 12103061, 
122 x 58mm 
ABS jiffy box, UB3 size 
(130 x 67 x 44mm) 
2.5mm concentric DC 
connector, PC board 
mounting (CON3) 
RJ12 modular phone socket, 
PC board mtg (CON1,CON2) 
3-way terminal block, PC board 
mounting 
SPDT 10A PC board mounting 
relay, 12V/200-2859 coil 
SPST momentary pushbutton, 
panel mounting 
25mm long M3 tapped spacers 
M3 flat washers 
6mm long M3 machine screws, 
csk head 
6mm long M3 machine screws, 
round head 


Semiconductors 
1 4093B quad CMOS Schmitt 
NAND (IC1) 


4N25 or 4N28 optocoupler 
(OPTO1) 

2N7000 N-channel MOSFET 
(Q1) 

3.3V 1W zener diode(ZD1) 
12V 1W zener diode(ZD2) 
5mm green LED (LED1) 
5mm red LED, flashing type 
if desired (LED2) 

1N4004 power diode (D1-D6) 
1N4148 signal diode (D7) 


Capacitors 

1 1000uF 16V RB electrolytic 

1 10uF 16V RB electrolytic 

1 470nF 630V metallised poly- 
ester (or 250V AC Class X2 
metallised polypropylene) 

3 100nF multilayer monolithic 

1 100nF MKT metallised 
polyester 


Resistors (0.25W 1% unless 
specified) 

1 1MQ 2 100kQ 

1 22kQ 1W carbon composite 
2 1.2kQ 2 1000 
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Enyeyimyaswindy area? Like; to have a big 

showing the outside wind Speed? Hems any 
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Fig.1: the anemometer uses the internals of a discarded mouse to generate 
a frequency output proportional to wind speed. This signal is fed into 

an amplifier (salvaged from a cassette player) which feeds a charge 
pump circuit made from a handfull of passive components. The resulting 
voltage is displayed on the speedo. 


(CAR SPEEDO) 
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BY JULIAN EDGAR 


F YOU’RE A SAILOR or kite flyer 

it’s a must to know wind speed; and 
even if you’re neither of these, it’s fun 
to watch the display. The measure- 
ment range here will depend on how 
you set it up but typically you’ll be 
able to read speeds from just a few 
km/h upwards. Cost? Well, depending 
on how you source the components, 
you're looking at not much at all! 

And best of all, this is a project that 
will totally stun your friends or spouse 
— they will wonder how the hell you 
made a working instrument from all 
that junk! 


The components 


Hang onto your seat, folks; this 
project is for “Serious Ratters” only. 
Why? Well to make this design, you’l] 
need a whole bunch of stuff but 
most will be able to be picked up for 
next-to-nothing at a few garage sales. 
Alternatively, it’s a project to keep in 
mind as you collect bits and pieces 
over a period. 

First up, you'll need the video head 
assembly from a VHS video cassette 
recorder. The bearings have to be in 
good nick, so before removing the head 
from the VCR, give it a spin while lis- 
tening closely. The vast majority will 


PS2 MOUSE CABLE 
(PLUG VIEWED FROM PINS) 


Fig.2: the mouse plug pin-outs. 
You can easily find the pin- 

outs for other mouse plugs by 
doing a web search for “mouse 
pinouts”. In this application, we 
use only +5V and ground (earth) 
connections. 
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A video head salvaged from an old 
VHS VCR provides the bearings, 
mounts and precision shaft for the 
anemometer. The complete VCR 
cost just $1.00. 


spin superbly — they have really good 
bearings — but occasionally you'll find 
one that’s a bit gritty in its rotation. If 
that’s the case, get hold ofanother! (We 
showed you how to scrounge the video 
head from a VCR in “Salvage It!” in the 
December 2005 issue.) The VCR used 
here cost just $1 from a garage sale. 

Second, you'll need an old cassette 
player, preferably a battery/mains 
portable. It doesn’t matter if it’s stereo 
or mono but go for a small design that 
uses an amplified speaker. We picked 
one up for $3 — knocked down from the 
$5 being requested at a garage sale. 

Third, you’ll need an old computer 
mouse of the sort that uses a ball. 
We already had one stuffed away 
in a drawer, so that part didn’t cost 
anything. 

And last of all, you’l] need an 
electronic speedo or tacho from a car. 
Alternatively, if you can’t lay your 
hands on one of those, you can use a 
VU meter from an old cassette deck 
(see “Salvage It!” in the June 2005 issue 
for more on using salvaged VU meters). 
The speedo used here was bought at a 
local metal recycler for $3 — in fact, to 
be accurate, that price also included 
the tacho and the vacuum fluorescent 
fuel and temperature gauges! 

They’re the major bits but in addi- 
tion you'll need some discrete elec- 
tronic components — some of which 
almost certainly can be ratted from 
the VCR. You also need three kitchen 
measuring spoons, a short length of 
90mm plastic pipe and some 90mm 
plastic end caps. 


The design 


So how do we turn all those bits and 
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In this view, you can see from top to bottom, the stainless steel measuring 
spoons that form the cups, the upper section of the video head, the shaft, the 
upper pipe cap, the lower section of the video head containing the bearings, the 
slotted optical wheel and sensors, and the mouse circuit board. 


y6. 48166 


AVON H 


The slotted optical sensor wheel is glued to the end of the shaft. The mouse 
circuit board is mounted so that the slotted wheel interrupts the light beam 
between a LED and its adjoining sensor — just as it did in the mouse. Only one of 
the two mouse sensors is used (the unused one can be seen at bottom left). 


pieces into an anemometer? In sum- 
mary, the video head provides the low- 
friction ball bearings, hardened steel 
shaft and aluminium bearing housing. 
The measuring spoons — they’re usu- 
ally stainless steel — are used to form 


the anemometer cups (they mount on 
one end of the shaft), The computer 
mouse donates the LED/phototran- 
sistor pair and also the finely slotted 
wheel that interrupts the light beam as 
it spins. These components are used 
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WIND SPEED TO FREQUENCY 
CONVERTER (MOUSE) 


SE 
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TO SUIT CASSETTE 
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GND | 


DISPLAY 


CHARGE PUMP {SPEEDO} 


Fig.3: this diagram shows how the mouse, cassette player and charge pump are interconnected. Note that only the 
existing external connections to the cassette player PC board are used — you don’t need to probe into its internal 
circuitry. The regulated power supply is optional — in most cases, the original cassette player power supply can be 


used without modification. 


to generate a frequency that varies in 
proportion to wind speed. 

The signal from the mouse is then 
amplified by the cassette player and 
fed into a charge pump circuit that 
comprises just a handful of passive 
components. This circuit converts the 
frequency into a voltage which is then 
read on the car speedo (or VU meter). 
If you use a speedo, you’ll be able to 
read the wind speed directly in km/h 
from the dial. 

By altering the charge pump ca- 
pacitors, a variety of meters can be 
catered for. 

To make it all happen you don’t 
need to get deeply into the intricacies 
of the circuits of the mouse, cassette 
deck or speedo — provided you have a 
frequency reading multimeter, it’s all 
pretty straightforward. 


Mainskeatures 


Large analog display 


Span can be set to suit local wind 
conditions 


Works down to very low wind 
speeds 


Linear or non-linear scales 
Makes use of junked equipment 


Very cheap to make 
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Fig.1 shows a block diagram of how 
the anemometer works. 


Building it 

The key to making the anemometer 

is to build it in the right sequence of 
steps — that way, you can test each part 
of the system as you go along, 
THE OPTICAL SENSOR: the mouse is used 
to provide the optical sensor of the an- 
emometer. The PC board in the mouse 
remains intact — we just tap into it to 
extract the signal. The first step is to 
power up the mouse and then find the 
signal output, which is taken directly 
from the photosensor. 

Fig.2 shows the pin-outs of the plugs 
used on PS2 mice. In this application, 
we need to use only the power supply 
and ground connections. 

Open up the mouse, cut off the ca- 
ble and then use Fig.2 to identify the 
power and earth leads. Apply 5V to 
these leads (the voltage doesn’t have to 
be absolutely precise, so four partially 
flat 1.5V cells are fine, or you can use 
an adjustable bench power supply) 
and then use a frequency measuring 
multimeter to probe the pins of one of 
the two internal light receptors (posi- 
tive probe of the meter to the device 
and negative to the ground wire). Al- 
ternatively, you can probe the pins of 
the IC to find the same signal. 

Now spin the small slotted wheels 
by hand and keep probing until you 


find a pin that has an output frequency 
that increases with the speed of one of 
the wheels. In the prototype, this var- 
ied from about 40-2000Hz. Of course, 
if you have one, a scope is ideal for this 
sort of pin finding. Carefully solder a 
wire to this signal pin. 

The output of the sensor is likely 
to be a varying DC signal. In fact, you 
don’t even need a frequency measur- 
ing multimeter to check this — just 
use your trusty old analog multimeter 
switched to alow DC voltage range. At 
low frequency outputs, the needle will 
flicker faster or slower, depending on 
the speed of the wheel. 

To block this DC component of the 
signal, wire a470nF (0.47uF) capacitor 
in series with the output ~ this con- 
verts the signal to an AC waveform. 

You now have an optical sensor with 
a high-resolution frequency output! 
THE AMPLIFIER: the cassette deck is used 
to amplify the small signals coming 
from the optical sensor. To achieve 
this, the signal output from the optical 
sensor is connected to the tape head 
input of the cassette player. 

Access the cable that goes to the tape 
head. In most cheap cassette players, 
this will comprise just a single signal 
wire inside the shield. Connect this 
signal wire to the signal output of the 
optical sensor, then connect the shield 
of head input wire to the ground wire 
of the mouse. 
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Now power up both the cassette 
player and the mouse, set the cassette 
player volume to full and press the 
“play” button. When you spin the op- 
tical wheel in the mouse, you should 
hear a noise from the cassette player’s 
speaker that changes in pitch with 
wheel speed (in fact, if all you want is 
an audible wind speed indicator, you 
can pretty well stop right now — the 
wiring part of the project finished!). 

If you have difficulty finding the 
right wires from the head (perhaps 
because there are four wires or mul- 
tiple heads), touch the different head 
connections with a finger while the 
tape player is running. Touching the 
correct signal wire will result in a loud 
hum in the speaker. (If you are using 
a mains-powered cassette player, you 
should take care that you cannot come 
into contact with high voltages. In this 
case, itis best to extend the head wires 
outside of the case and then temporar- 
ily close it up again.) 

Because the amplifier has very high 
gain, it is susceptible to picking up 
noise. To reduce this, a 1kQ pot is 
wired across the mouse output, with 
the wiper connecting to the amplifier. 
In use, this pot is adjusted so that 
adequate signal is provided without 
there being too much noise present 
(indicated by lots of noise in the 
speaker even with no rotation of the 
wheel). This wiring — and in fact the 
complete circuit of the anemometer 
— is shown in Fig.3. 

You now have a high gain amplifier 
suitable for amplifying the output of 
the optical sensor! 
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THE SPINNING ASSEMBLY: disassemble 


the video head, gutting it of any elec- 
tronics that you see. Pulling the head 
apart usually requires a Phillips head 
screwdriver and a small metric Allen 
key. Some brass collars are also a light 
press-fit on the shaft — these can be 
removed by gently using a hammer and 
a punch. Prise out the black magnetic 
material that is within the head. It eas- 
ily shatters, so be careful when doing 
this — it’s best to wear safety glasses 
when performing this operation. 

Once you’ve got the head bare, you 
can build the impeller. We used three 
small (1 teaspoon or 20ml) measuring 
spoons from a supermarket. These 
particular ones were made of stainless 
steel with a non-slip (and non-corro- 
sive!) coating, 

The spoons were bolted together, 
using the existing holes located at 
one end of the handles. The spoons 
were then spread evenly (ie, with a 
120° spacing) and matching holes 
were drilled through the spinning 
aluminium housing and the handles 
of the spoons. The spoons were then 
bolted in place using short screws and 
nuts and once this was done, the heads 
of the spoons were carefully twisted 
through 90° to form the anemometer 
cup assembly. 

The completed assembly should 
spin freely in even the lightest puff of 
wind. Ifthe assembly is out of balance, 
hold the shaft horizontally and see 
which cups always points downwards. 
Place a small weight on the side op- 
posite. Getting the assembly well-bal- 
anced yields dividends in longevity 


The s spinning disc has lots of slots 

in it — we counted 40 but that might 
not be right! In any case, the output 
resolution of the sensor is very good 

— if you wish, you can calibrate the 
scale to read wind speeds of just a few 
kilometres per hour. 


Stainless steel measuring spoons were 
used to form the anemometer cups. 
These were bought (gasp!) new for the 
project. 


—an out-of-balance shaft puts a greater 
load on the bearings. 

The half of the video head that 
contains the bearings is bolted to the 
inside of a 90mm PVC pipe cap. As 
with the rotating part of the head, 
some new holes will probably need 
to be drilled through the aluminium 
for the mounting bolts. 

The next step is to fit the slotted 
mouse wheel to the opposite end of 
the shaft to the cups. Cut the slotted 
encoder wheel offits plastic shaft and 
then use a fine flat file to smooth each 
side, being careful not to burr the tiny 
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The rotating assembly 
can be balanced by 
adding weights — here a 
bolt and some extra nuts 
(arrowed) have been 
placed on one side of the 
assembly, 


slots. Then, using instant adhesive, 
very carefully glue the slotted wheel 
to the end of the anemometer shaft. It 
needs to be perfectly concentric; ie, 
when the shaft is turning there is no 
run-out. 

The mouse PC board is mounted so 
that the slotted wheel spins between 
the LED and its adjacent photosensor. 
We used a small piece of scrap alu- 
minium to make the locating bracket. 
Note that if the shaft has a tendency 
to slide downwards through the bear- 
ings, so causing clearance problems 
between the slotted wheel and its 
sensor, place a drop of instant glue on 
the shaft right next to a bearing before 


A Fun instrument 


lf you want a fun instrument rather than 
a calibrated km/h design, simply pick 
capacitors in the charge pump that 
give full-scale deflection of the speedo 


when the cups are quickly flicked. Then 
use a computer, scanner and printer to 
make a scale that shows wind speeds 
like “Boring”, “Some Excitement’, 
“Hell It's Blowing”, “Where’s The Cat 
Gone?”, “Take Shelter!” and “Are We 
Still Alive?” 
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sliding it through the bearing to the 
correct position. 

You now have a very sensitive and 
durable spinning anemometer head 
with a variable frequency output! 
THE DISPLAY: the display can comprise 
an electronic car speedo or tachometer, 
or a cassette deck VU meter. 

The car instruments make for a 
much more impressive readout, so 
we've used one of those. In any case, 
we don’t need the frequency-to-voltage 
converter that’s used within these car 
instruments; instead, as mentioned 
above, we make our own charge pump 
system. Doing this means that we can 
match the amplified output of the 
optical sensor to a very wide range 
of meters, as well as easily changing 
characteristics like smoothing and 
range. 

Remove the speedo or tacho and 
strip it down until just the meter and 
its electric movement remain. When 
a low voltage (eg, 2V) is applied, the 
meter should swing full scale. Take 
note of the positive and negative leads, 
as revealed by this test. 

If you’re using a speedo, you should 
be able to retain the standard km/h 
scale. Alternatively, if you use a tacho 
or you want the scaling to be different 


Fig.4: this charge 
pump circuit is 
used to convert 
the amplified 
frequency signal 


from the mouse 
to a DC signal 

proportional to 
the wind speed. 
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The speedo was mounted in a small picture frame. Note 
that it is easy to backlight the dial — all car speedos have 
this facility and in some, even the needle is illuminated! 


to the original on the speedo, a new 
scale will need to be made using a 
scanner, PC and printer (see “Salvage 
It!” in the March 2005 issue for more 
on rescaling car tachos). In this case, 
the positions of the increments will 
be found during the calibration pro- 
cedure (see below), 

You now have a large analog an- 

emometer readout! 
POWER SUPPLIES: two voltages need to 
be provided: 5V to the mouse circuit 
and (usually) 6V to the cassette player 
(we now know these components as 
the optical sensor and amplifier, re- 
spectively!). 

If absolute accuracy in the wind 
speed readout isn’t required, the am- 
plifier can be powered directly by the 
mains, batteries or a plugpack — what- 
ever was originally used by the cassette 
player. The down-side of this approach 
is that the displayed wind speed will 
vary with supply voltage fluctuations. 
This is because the square-wave ampli- 
fied output is driven from rail to rail 
—the cassette player is no longer acting 
as a feedback amplifier. 

The alternative is to use a voltage 
regulator, which is what we chose 
to do. As well as providing better 
instrument accuracy, this also allows 
easy calibration in a car as the system 
can be powered from the car sup- 
ply. We powered the regulator from 
a spare plugpack we had previously 
salvaged. 

The supply for the optical sensor is 
obtained by simply using a 10kQ pot 
across the power feed that originally 
went to the cassette player motor, ad- 
justed to provide 5V when loaded by 
the optical sensor. 

Fig.3 shows the power supply wir- 
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ing, both for the amplifier and the 
optical sensor. 

FREQUENCY-TO-VOLTAGE CONVERTER: the 
frequency-to-voltage converter (charge 
pump) is the final stage in the build 
and is best optimised on the bench 
with the whole system working. 

Fig.4 shows the way in which the 
charge pump works. For the moment, 
disregard the variable resistor VR1. 
Initially, C1 and C2 are discharged. 
When the input voltage goes high, C1 
starts to charge through D1 and C2. 
Because C1 is much smaller than C2, 
C1 fully charges earlier than C2 and 
when this occurs, current stops flow- 
ing. However, during this process, C2 
has received a small charge increase. 

When the input voltage goes low, 
C1 discharges through D2, but C2 
does not discharge because D1 blocks 
the discharge path. The result is that 
each time the input voltage goes high, 
a small amount of charge is added to 
C2, resulting in C2’s voltage rising in 
proportion with the input frequency. 
C2 powers the meter; ie, C2 is being 
constantly discharged by the meter’s 
load. VR1 allows adjustment of the 
meter’s deflection for a given voltage 
level across C2. 

C2 should be kept as low as possible 
but must be sufficient to provide a 
damped meter movement at the lowest 
frequency output at which the ampli- 
fier will work. If the speedo needle 
flickers when the cups are turned at 
the slowest speed at which you will be 
making measurements (this value de- 
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pends on the scale you have chosen), 
then C2 needs to be increased until 
the needle moves smoothly. 

C1 needs to be small enough to allow 
it to fully discharge during the time 
that the input signal is low. In the pro- 
totype, where the car speedometer has 
a 100Q resistance, C1 comprises two 
10uF electrolytic capacitors (wired 
negative to negative to make the pair 
non-polarised), while C2 has a value of 
220uF. The 16Q resistor in series with 
C1 reduces the peak current through 
the amplifier. 

Note that if you are using a VU meter 
instead of a car speedo, C1, C2 and the 
resistor in series with C1 will all be 
much lower in value. 

It all starts to sound a bit compli- 


This is the cassette player that donated its amplifier, In many cases it will 


The basic layout: (1) 

cassette player circuit 

board, being used as 

an amplifier; (2) pot 

that provides the 5V 

supply to the mouse 

board; (3) voltage 

regulator and associated 

capacitors powering 

the amplifier (only 

required if there will 

be major mains supply 

variations); (4) amplifier 

input attenuating pot 

and capacitor; (5) 

charge pump circuit. 

_ Incidentally, the 

_ expensive looking NEC 
\\\) pots were bought very 

=AL cheaply on eBay. 


cated but when you realise that the fre- 
quency-to-voltage charge pump circuit 
uses only six low-cost components, 
you can breathe easily again! 

To find the best values for C1 and 
C2, initially lash up the anemometer 
circuit on the bench — power supplies 
and all. Start with the capacitor values 
cited above and set VR1 so that its re- 
sistance is as low as possible. Spin the 
anemometer cups by hand — rotating 
them fairly slowly —and check that the 
speedo (or VU meter needle) smoothly 
deflects a little. 

Now spin the cups faster and check 
that the deflection is greater. Adjust 
VR1 and check that the deflection for 
a given cup speed is reduced. 

If the deflection is too small, in- 


be easiest to use the original cassette player power supply and mount the 
new components inside. The garage sale purchase price was knocked 


down form the marked $5 to $3. _ 
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The working anemometer, seen positioned high on the roof. The cup covering 
the centre section of the rotating assembly was made from an aerosol cap. For 
improved durability, everything you see here should be painted. 


crease the value of C1. If the needle 
deflection becomes non-linear at high 
speed (ie, its deflection is much less 
than expected), reduce the value of C1 
and then reduce C2 proportionately. 
In short, just play around with the 
capacitor values (always keeping C1 
much lower than C2) until the needle 
behaves as wanted over a variety of 
cup speeds. 

Note that as a set-up guide, a fast 
flick of the anemometer cups will 
spin them to a wind speed of about 
40km/h. If you only want to measure 
wind speeds up to 50 km/h, size the 
capacitors so that you get nearly full 
scale deflection with a fast whiz of 
the cups. 


Final assembly 

The rotating assembly is completed 
by adding the short section of 90mm 
plastic pipe and the second end-cap. 


Use PVC pipe adhesive to glue these 
parts together. 

Alternatively, if you want to be able 
to easily disassemble the container, 
use self-tapping screws to hold one of 
the end-caps in place. Make sure you 
seal the hole where the cable exits. 
Note that the anemometer is orientated 
so that its rotating cups are below the 
plastic housing — this helps prevent 
the ingress of water. The prototype 
was mounted using square aluminium 
tube. This tube was bolted to the up- 
per end cap. 

We mounted the electronics in a 
new box. The cassette player PC board 
was removed from its original case. 
However, especially if you are going to 
use the cassette player’s power supply, 
we suggest that you leave everything 
inside the cassette player, placing the 
charge pump and other minor compo- 
nents inside. If you remove the cassette 


Whenever you throw away an old TV (or 
VCR or washing machine or dishwasher 
or printer) do you always think that surely 
there must be some good salvageable 
components inside? Well, this column is 
for you! (And it’s also for people without a 
lot of dough.) Each month we'll use bits 
and pieces sourced from discards, some- 
times in mini-projects and other times as 
an ideas smorgasbord. 

And you can contribute as well. If you 
have a use for specific parts which can 
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easily be salvaged from goods commonly 
being thrown away, we’d love to hear from 
you. Perhaps you use the pressure switch 
from a washing machine to control a pump. 
Or maybe you have a use for the high- 
quality bearings from VCR heads. Or 
perhaps you've found how the guts of a 
cassette player can be easily turned into 
a metal detector. (Well, we made the last 
one up but you get the idea .. .) 

lf you have some practical ideas, write 
in and tell us! 


player PC board to mount it in a new 
box, keep in mind that you must bridge 
the switch that is normally activated 
when the “Play” button is pressed 
— otherwise, the amplifier won’t work. 
The display is easily mounted remote 
to the main box, so if retaining the cas- 
sette player housing, it’s easy to tuck 
it out of sight. 

While it might appear that the dis- 
tance between the head and amplifier 
should be kept very short, we had no 
difficulties in stretching this distance 
to 25 metres, using salvaged multi-core 
alarm cable. 


Calibration 


Calibration is easily achieved by 
placing the whole device in a moving 
car, locating the rotating assembly 
outside, and then calibrating against 
the speedo reading. Just make sure 
that you do the calibration on a still 
day! The device can be powered by 
the car supply or the cassette player’s 
internal batteries. 

If you are using a preformed, linear 
scale, setting the correct needle posi- 
tion with VR1 should be done at a 
couple of speeds. Note that because 
of non-linearities in the anemometer 
aerodynamics, amplifier and meter, 
you won't get a perfectly accurate 
readout at all wind speeds — but you 
should be within 10% everywhere. 

If you are devising your own scale, 
start with one with linear markings 
(eg, 1-10) on the scale. Write down the 
wind speed at each of the markings 
are then print out a revised scale with 
these speeds in the correct positions. 
Incidentally, if you want to decrease 
the sensitivity to high wind speeds (ie, 
expand the lower wind speed scale), 
tweaking the value of C1 upwards will 
do this for you! 


Conclusion 

This is a fun and engrossing project 
to make — from disassembling the 
mouse and video head, to trying dif- 
ferent charge pump capacitor values 
to give you the scale and sensitivity 
that you want. The anemometer is 
sufficiently sensitive to spin with 
wind speeds of just 2-3km/h (and has 
an output resolution to measure those 
speeds too!) and if well balanced, is 
still rugged enough to cope with high 
speeds and full weather exposure. 

Best of all, it makes use of a heap 
of stuff you’d otherwise just throw 
away! sc 
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The Healing “Seales” 403E receiver 
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g ŅNE LIMITATION ON the use of 
XJ multiple sets in a household was 
the radio receiver licensing regula- 
tions. Initially, they required a licence 
for each individual “wireless” and in 
fact, back in the sealed receiver era in 
the 1920s, a separate licence or fee was 
payable for each station that a person 
wished to listen to. Fortunately, this 
idiotic idea was overturned within a 
rather short time. 

However, with one set per licence, 
there was no incentive to buy more 
than one set and receivers were expen- 
sive anyway. Retailers had to submit 
a return to the PMG on what sets they 
sold and to whom, so it was not too 
hard for the authorities to find out who 
had unlicensed sets. The mandatory 
outside aerial was also a dead give- 
away. Of course, many home-built sets 
were never licensed. 

Eventually, the licensing regulations 
were eased and the household licence 
came into being, allowing several sets 
to be used. Ultimately, domestic radio 
and television licensing was abolished 
on 1st September, 1974. To read more 
about this subject, go to: 
http://wireless.iserv.com.au/default. 
asp?m=main&id=age3 


The Healing “Scales” 


To meet the need for more than one 
set in the household, many manufac- 
turers produced small low-perform- 
ance 4-valve sets. Healing was one of 
those manufacturers and produced 
many sets. One that has taken the 
fancy of many collectors is the Healing 
403E or as it is affectionately called 
by some, the Healing “Scales”, sup- 
posedly because it looks like a set of 
kitchen scales. 

The set came onto the market 
around 1950. It would appear that it is 
designed to be placed on the kitchen 
bench as the dial scale is on the slop- 
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Fig.1: the circuit for the Healing “Scales” 403E 
receiver. It uses a 6AN7 frequency converter, a 
6AR7-GT IF amplifier & detector, a 6M5 audio 


output stage and a 6X5-GT rectifier. 


ing top of the set. It is then really a 
bench top or table set and not a mantel 
receiver. It was quite an innovative 
concept although in the kitchen en- 
vironment it may have been splashed 
with water or food. However, despite 
the potential abuse, the sets survived 
quite well. 

The receiver is separated quite 
easily from its cabinet, requiring the 
removal of three screws in the Bakelite 
base, four screws attaching the chassis 
and the cabinet top together and the 
two control knobs. 

Warning: once the set is removed 
from the cabinet, do not tip it upside 
down onto the dial scale, as it will 
break. To make sure the dial scale is 
not damaged, remove it and put it 
aside until alignment or reassembly 
is to take place. 

This receiver had not been restored 
at the time of writing. Access under the 
chassis is quite good and any compo- 
nent there can be adjusted or replaced 
readily. However, caution is needed 
when operating this receiver out of 
its case as the mains terminations are 
exposed on the bottom of the power 
transformer. If the set were mine, I 
would puta protective insulated cover 
over these terminals. It would be all too 
easy to touch these exposed terminals 
while concentrating on other aspects 
of the restoration process. 
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A rear view of the chassis out of its cabinet - note the very tight layout. The 
receiver uses just four valves. 


Of course, the twin flex should be 
replaced with a 3-core mains lead, 
so that the chassis can be earthed. 
Suitable replacement power leads are 
available as extension cables of various 
lengths at most supermarkets. Just cut 
off the socket and you will have a lead 
ready to wire into the chassis. 


Better still, you can often salvage 
perfectly good 3-core power cords 
during council cleanups, as people 
often discard computers and other 
appliances. 

Above the chassis, the components 
are tightly packed in and some dis- 
mantling would be required to work 
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This view shows the chassis from the front. The parts on top of the chassis 


were rather tightly packed. 
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Another view of the chassis from the front, this time with repaired (left) 


and replacement dial scales. 


on a few items. Fortunately, work here 
is not required as often as underneath 
the chassis. 


Circuit highlights 
The Healing 403E is really a 3-valve 
plus rectifier receiver, similar to many 
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sets produced by other manufacturers 
of the era. 

A 6AN7 is used as a frequency 
changer with an output of 455 kilo- 
hertz (kHz) to an IF amplifier using 
the pentode 6AR7-GT as the amplifier. 
The two diodes in the 6AR7-GT enve- 


lope act as the detector and automatic 
volume (gain) control (AGC): The AGC 
is simple and only a third of the AGC 
voltage is applied to the 6AN7 and 
the 6AR7-GT via the voltage divider 
of R2 (1MQ) and R5 (2MQ). The audio 
(and AGC) voltage is applied across R6 
which is then applied to the grid ofthe 
6M5 audio output valve. 

The converter and IF amplifier are 
run with no bias on their grids but 
because their screen voltage is only 
around 50V, the current drain is not ex- 
cessive. There will be a small amount 
of bias provided from the AGC line, 
even off-station, as any circuit noise 
and external interference will gener- 
ate an AGC voltage, small though it 
may be. Tuned to a station, the bias 
is significantly higher. By only ap- 
plying a third of the developed AGC. 
voltage to the two controlled valves, 
more signal is able to be applied to 
the 6M5 to achieve a reasonable audio 
output level. 

As a purist, I find only applying a 
third of the available AGC voltage is 
a poor design feature. However, when 
it is considered where the set was 
intended to be used — suburban areas 
not far from radio stations — it works 
quite satisfactorily. The 6M5 has the 
common cathode bias method, which 
provides around 6V of bias with a 
current drain of around 25mA in this 
receiver. The total current drain of 
the receiver is around 37mA from the 
6X5GT rectifier. 

Those with a sharp eye will have 
picked up drafting errors in the pub- 
lished circuit. The secondary winding 
of L4 (second IF transformer) appears 
to go to the grid of the 6AR7GT but 
should connect to a diode or both of 
the diodes within the 6AR7-GT. The 
oscillator grid is also not shown con- 
nected to the third grid. Labelling the 
valve pin numbers would also help 
servicemen and restorers. It is amaz- 
ing the number of drafting errors that 
did creep in. 


Overhauling the set 


Simple receivers like the 403E do 
not require many paper capacitors to 
be replaced when compared to more 
complex 5-valve designs. Most of the 
paper capacitors in this receiver can 
be quite leaky and still not cause any 
noticeable or dangerous problems. 

The only critical one is C3, the AGC 
bypass capacitor, and this should be 
replaced as a matter of course. The 
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audio coupler (C11) has only a small 
voltage across it (a maximum ofaround 
20V). If this is leaky, all it will do is 
place a negative voltage on the grid of 
the 6M5 and progressively cut it off 
as the volume control is increased or 
a stronger station is tuned in. C13, if 
shorted, would just cause the audio 
to disappear but no damage would be 
done to the set. 

Electrolytic capacitors C8 and C14 
should be reformed if necessary, af- 
ter being tested with an ohmmeter 
to ensure there are no short circuits 
between the high tension (HT) line 
and the chassis. My rough and ready 
technique is to place a voltmeter across 
C14, turn the set on and wait until the 
voltage across it starts to rise. Once it 
has risen to 50V or so, I switch off and 
then, about 30 seconds later, I repeat 
the procedure, this time letting the 
voltage rise to around 100V before 
switching off. 

Do this over a period of several 
minutes and the electrolytic capaci- 
tors should be reformed. However, 
watch the voltmeter and the rectifier 
when doing this, making sure the 
rectifier doesn’t look as though it is 
overheating (the plates will go red, 
if this happens) and that the voltage 
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does increase rapidly once the rectifier 
starts to conduct. After the preceding 
tests, check with the power off to see 
if the electrolytic capacitors are warm 
to the touch. If they are, they should 
be replaced, as they are defective. The 
set should also be run for a while to 
make sure the power transformer only 
gets moderately warm. 

In this set, it is obvious that the 
power transformer has dripped some 
wax, so it has been hotter than it 
should be. Before doing too much on 
this set, it would be advisable to do 
checks on the transformer for shorts 
and insulation integrity, as well as 
checking the rectifier and electrolytic 
capacitors for potential shorts or low 
resistance to earth (chassis). 

Initially, the set should be run with 
the transformer lightly loaded, by 
taking out all the valves and leaving 
just the dial lamps in. If it gets other 
than slightly warm, the transformer 
may have a fault. If all is well, the 
general tests indicated in the previous 
paragraphs should be undertaken. The 
problem may have been fixed some- 
time in the past but it does pay to be 
very sure that there is no latent fault 
in the power supply area. 

Manufacturers often skimped on 
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Manufactured by AWA in 1947, the 519M is another example of a popular 
5-valve mantel receiver of that era. it was fitted into a bakelite cabinet, the 
brown-white mottled unit shown here being one of the less common cabi- 
net colours. The valve line-up was as follows: 6A8-G frequency changer; 
6SK7-GT IF amplifier; 6SQ7-GT audio amplifier/detector/AVC rectifier; 6V6- 
GT audio output; and 6X5-GT rectifier. Photo: Historical Radio Society of 


Australia, Inc. 


fitting some components. In this 
case, a 100nF (0.1uF) or similar value 
capacitor has not been put across C8 
to effectively bypass any RF energy 
on the HT line. When first installed, 
capacitors like C8 are reasonably ef- 
fective RF bypasses but as time goes 
by, their effectiveness deteriorates 
and the receiver will often develop an 
instability problem. 

Although this set has not been re- 
stored as yet, I would expect that very 
little would have to be done for it to 
function quite satisfactorily. I rarely 
find that any valves need replacement, 


providing the critical capacitors are 
replaced before the set is turned on. 


Aligning the set 


This is a comparatively easy set to 
align, with a total of eight adjustments. 
Basically, the four tuning slugs in IF 
amplifier transformers L3 and L4 are 
peaked for best performance on a 
relatively weak signal at 455kHz., It is 
not imperative that the frequency be 
exactly 455kHz as long as it is within 
about 10kHz of 455kHz. 

The front-end alignment is a little 
more exacting, as several frequencies 


are involved. The dial scale needs to 
be attached to the receiver so that the 
alignment can be done with accuracy. 
Take note of the warning earlier in the 
article about how easy it is to damage 
the dial scale. 

The data I have on the receiver is 
not specific about the spot frequencies 
used in the front-end alignment. As 
a general rule, 600kHz and 1500kHz 
are usually used. If you don’t have a 
signal generator, tuning to stations 
near to these frequencies is quite ad- 
equate, like 621kHz for 3AR (3RN) and 
1521kHz (2QN) in my area. 

First, tune to around 600kHz and 
adjust C6 (under the chassis) until the 
particular station selected appears at 
the correct spot on the dial. Then ad- 
just the core of L1 for best volume on 
this station or a weak one nearby. 

Now tune to a station near 1500kHz 
and adjust C4 (on top of the gang) so 
that the station tuned to appears at 
the correct spot on the dial, and then 
peak C1 (on top of the gang) for best 
performance. Go over the adjustments 
for 600kHz and 1500kHz several times, 
as they do interact with one another. 

For more information on these 
procedures, refer to my articles in the 
December 2002, January 2003 and Feb- 
ruary 2003 issues of SILICON CHIP. 


Summary 


This set is a quirky little receiver 
that doesn’t appeal to all, although 
highly sought after by many collec- 
tors. I believe that it would be easily 
restored. The performance is on a par 
with sets of a similar design. The de- 
sign of the AGC system means that it 
really hasn’t enough gain to produce 
good performance in country areas but 
it would be quite adequate in suburban 
locations. I wouldn’t say no to having 
one in my collection. sc 
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Are laser 


beams visible? 


A friend of mine is building a full- 
scale model Dalek from the good ol’ 
Dr Who series and wants to make a 
laser beam shoot out of its gun. I have 
looked around and found a couple of 
lasers such as the LM3 on the Oatley 
Electronics webpage (http://www. 
oatleyelectronics.com/lasers.html). 
The blurb for this unit states: “This 
module emits an orange/red beam 
which is more visible and brighter than 
the 650-670nm modules. Consists of 
a visible laser diode, diode housing, 
APC (automatic power control circuit) 
driver and collimation lens, all factory 
assembled in one small module”. 

Does this mean that you can actually 
see a beam of light coming out of the 
laser module? If so, how far would this 
beam travel? (C. G., via email). 

@ In clear conditions, a laser beam or 
any light beam for that matter, cannot 
be seen travelling through air although 
you can obviously see where it lands 
on a surface. However, if the beam 


passes through dust, mist, smoke, etc, 
it will be visible. Perhaps you could 
use a fog machine to create the special 
effects that you desire. 

Depending on factors such as the 
lens, laser power and wavelength, the 
beam may travel many kilometres. 


IR train detector 
needs pulsed signal 


I have made several attempts to 
construct an IR train detector for my 
model train. I have found circuits in 
my model rail books dating back 10 
years. I have also bought kits, some 
too expensive to duplicate and others 
where the parts are not clearly marked 
or the provider will not tell me the 
component values. 

The circuit I have sent to you is 
the easiest one I have found but the 
LED is on all the time when I apply 
12V filtered DC. I have tried reducing 
the value of R1 and have also tried 
D1 and Q1 from different sources to 
no avail. 

Could you help me out here? I am 


Troubleshooting The Ignition/System 


I successfully built the breaker- 
less ignition project (SILICON CHIP, 
June 1988) and used it in two dif- 
ferent cars until eight years ago 
when I bought a car with electronic 
ignition. I have now installed it in 
an older car running with points 
and after running for two weeks, it 
won't go any more. - 

ĮI am aware of the latest High En- 
ergy Ignition system but Pd like to 
fix the old one, especially because 
I have some spare MC3334P ICs in 
stock. Basically, I need some advice 
how to troubleshoot it. 

I have replaced the IC without 
success. I am doing the trouble- 
shooting on the bench (I use a spare 
coil, single spark plug, power sup- 
ply, etc). When I rotate the distribu- 
tor by hand, the spark plug will not 
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fire. It will fire once when I connect 
the power, then nothing when turn- 
ing by hand. 

The Darlington checks OK with a 
multimeter but I don’t know how to 
troubleshoot the IC. Can you please 
help? (G. D., Morwell, Vic). 
® First, with power applied, short 
the base of Q1 to GND. This turns 
off Q1 and should produce a spark 
each time you do it. If this is OK, 
the Darlington and output zeners 
are good. If this test is not OK, 
check the voltage at Q1’s base — it 
should be about 1.3V. If it’s OV, IC1 
is internally shorted. - 

Now try pulling the junction of 
the 470kQ & 22kQ resistors to GND. 
This should cause a spark each 
time you do it. If OK, then Q2 may 
be suspect. 


a novice electronics user, although I 
have had previous success with other 
circuits. (G. J., via email). 

© We are unable to assist with trou- 
bleshooting circuits not published by 
us. We have not published an IR train 
detector but would suggest that you 
could base one on the IR Light Beam 
relay in the December 1991 issue or the 
Infrared Sentry in the April 1999 issue. 
Both circuits use a pulsed IR signal 
— any other approach is futile. 


Fixing Japanese radio 
frequency coverage 


I want to purchase a Japanese car 
audio system that has FM from 76.0- 
90.0MHz and AM from 522-1629kHz. 
However, I want to change both the 
AM and FM coverage to our Australian 
frequency range. 

The receiver has a digital screen 
interface but is not digital radio — just 
analog. There is a the link to the Japa- 
nese receiver at: 

(1) http:/Awww.honda.co.jp/maviga- 
tion/insight/audio.html 

(2) http:/Awww.honda.co.jp/ACCESS/ 
gathers/audio/wx252m/index.html 

Is this possible to change? If so, 

what is the procedure for this? Would 
a firmware update be possible if I can 
find one? (Z. I., via email). 
@ A firmware update would probably 
be the complete solution but we have 
no idea where you would get it. If you 
can find the OEM manufacturer, you 
might have a better chance. 

By the way, it should not be neces- 
sary to change the AM coverage un- 
less it doesn’t step in 9kHz. The FM 
de-emphasis will probably be 75us 
instead of the Australian standard 
50us and would probably require a 
capacitor change. 


Cheap LCD screen for 


reversing camera 

I wish to completely remove the 
LGD screen from some of those cheap 
5-inch portable DVD players and turn 
them into usable screens for use with 
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reversing cameras for cars. Has any 
reader done this or can you advise 
on how to do this? Maybe you could 
do an article on a conversion. (S. V., 
via email). 

@ It may not be possible to do this. 
There may be no point inside the unit 
to which you could connect an analog 
video signal since all processing, from 
the DVD to the LCD screen, is probably 
in the digital domain. 


Diode substitution 
in power supply 

I am building a 400V valve power 
supply following the article in the 
July 2004 issue. When | went to order 
some BYV26G diodes from RS Com- 
ponents I found that they have been 
discontinued. What would be a suit- 
able alternative? 

Seeing that I am only building a 

400V version, could I use the BY V26E 
diode (1000 PIV versus 1400 PIV for 
BYV26G)? Alternatively, could I use 
two of them in series to achieve the 
required voltage handling? (S. G., via 
email). 
@ We expect that the BYV26E would 
be fine for the 400V version of the sup- 
ply. Alternatively, the BY448 (Farnell 
stock No. 995-150) may be suitable, 
although we haven't tried it. 


Air-bag aid for 
epileptic patient 

I do some work for TAD (Techni- 
cal Aid for the Disabled). One of our 
clients has epilepsy and keeps falling 
over and has received some nasty 
injuries. 

We have been thinking about an 
airbag approach; ie, like in a car. Every- 
one thinks there is not enough time. 
My estimate is that we would need to 
detect the fall and take action within 
about 150ms. Airbags take about 50ms 
to inflate. I was thinking about an 
MEMs sensor. 

Have any of your people any ideas 

or experience in this area? (J. J., via 
email) 
@ Airbags certainly go off very 
quickly, as detailed in our article on 
the subject in the February 1994 issue. 
Typically they take just 30ms to inflate 
but they also deflate very quickly, at 
around 100ms. 

However, there would be real prob- 
lems in adapting automotive air-bag 
technology because they activate so 
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Problem With\Studio.350)Amplifiers 


I purchased two Studio 350 am- 
plifier kits from Jaycar. I have years 
of experience in building kits and I 
thought I'd give this one a go, Un- 
fortunately, after constructing one 
of the amplifier kits, I found that it 
didn’t work, 

Upon powering up, I observed 
that the output was not even close 
to OV. It was almost full negative 
rail voltage. Before assembling the 
kit, I made sure that I had adjusted 
VR1 and VR2 to their midpoints so 
they wouldn’t cause any trouble 
later on. 

I turned the power off and checked 
that I had not connected anything 
the wrong way. After a long obser- 
vation, I found no faults. I re-pow- 
ered the circuit and the same thing 
happened. Even adjusting VR1 and 
VR2 made no difference. The 6.8kQ 
resistor got so hot it burnt. 

I used a signal generator to try to 
locate any shorts and couldn’t find 
any. I wasn’t sure if I had made a 
mistake so I thought I would build 
the other kit to see if it would do the 
same thing. I assembled the second 
amplifier, checking every resistor 
value just in case. I left out D4 and 
D5 because they’re not really needed 
and I only put in Q10 and Q11 just 
to make it easier to test. 

I predicted that the second am- 
plifier would do the same as the 
first because I am pretty confident 
in my construction ability. Not to 
my surprise, this second amplifier 
went full negative rail on the output 
as well. 

I had two other people help me 
fault-find, who are a bit more ex- 
perienced at fault-finding than me. 
At first look at the circuit, I got the 
comment that the resistor values 
around Q4, Q5 and Q6 were rather 
low values but I was told it probably 
doesn’t really matter. 

We disconnected the 22kQ feed- 
back resistor and grounded it and 
then we grounded the two 1002 
resistors on the base of Q8 and Q9. 
We powered the circuit up to only 
20V on the rails because I was wor- 
ried that if we put the power up too 
full, it would burn the 6.8kQ resis- 
tor again. 
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Q2, Q3 and Q1 all seemed to work 
OK. We then checked Q4 and Q5 
and they seemed to be saturated. 
Q6 was also drawing a lot of cur- 
rent. We rewired the circuit back to 
normal and re-powered the circuit 
to 20V again. We experimented with 
increasing the value of the 1002 
resistor connected between the 70V 
rail and D3. This started to have an 
effect on the output. 

VR2 did not seem to have any ef- 
fect. We ended up changing the 1002 
resistor between VR2 and Q7’s base 
to 470Q. This then had some sort of 
desired effect. I then had an output 
offset of about 2V which could not 
be improved using VR1. Then I fed 
a sinewave from a signal generator 
to the input and observed the out- 
put. VR2 had an effect in removing 
crossover distortion. 

The output signal was about 40V 
peak-peak, This was with the 470Q 
10W resistors in place of the fuses, 
so | expected the output voltage to 
be a bit low because of voltage drop 
across the resistors. The sinewave on 
the output was slightly distorted. 

Since then, I have not bothered 

with any further experimenting. 
Could you please give me some 
feedback on how you might think I 
could resolve this problem? (M. T., 
via email). 
@ What possessed you to start 
making wholesale changes to the 
circuit? You should not be mak- 
ing any changes. Hundreds of this 
amplifier have been built without 
any problems and we have used 
this general circuit configuration 
for over 20 years. In other words, 
if your amplifier does not work, 
assume that you have a fault, not a 
design problem! 

The fact that Q4 & Q5 are saturat- 
ing indicates that the problem is in 
the early stages, possibly involving 
Q2 & Q3. Have you measured the 
voltages there? We suspect you 
might have the wrong transistors 
installed for Q1, Q2 & Q3 or pos- 
sibly they are wrongly connected. 
Q6 should not be drawing high 
current although it might be getting 
hot. Again, have you measured the 
voltages around it? | 
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Upgradingyihes/5WiGlass-AvAmplifier 


I have just finished your 15W 
Class-A Amplifier (SILICON CHIP, 
(July & August 1998), as sold by Al- 
tronics. It sounds great but I would 
like to upgrade the output capaci- 
tors. Would this be possible? Also 
I would like to increase the bass a 
little. Any ideas on how I could do 
this? (R. M., via email). 
© There are no output capacitors 
as such, since like most semicon- 
ductor power amplifiers, this is a 
direct-coupled design. The only 
capacitor in the output stage is the 
150nF unit in the output filter and 
this is a metallised polyester type 
so there is no point in changing it 


explosively and can cause injury to 
anyone in too close proximity. 

Then again, how would you pre- 
dict how the patient was going to fall 
and how would you decide how the 
airbag(s) should be positioned and 
activated to cushion the fall? Detecting 
the fall would also be very difficult 
since it could be in any direction and 
may happen very quickly or in “slow 
motion”. Again, if the fall is slow, the 
airbag might be activated before it 
could be of use. 

Maybe some sort of padded suit 
would be a better proposition. In fact, 
maybe airbag technology could be 
used to pressurise the suit when a fall 
was detected. It is an interesting idea 
but we do not have any experience in 
this area. 


Digital slave 
flash trigger 


Tam currently assembling the Digital 
Slave Flash Trigger (SILICON CHIP, July 
2003). One small problem was the hot 
running of Q2. As it turned out, it is 
essential to turn one of the switches 
to the “on” position to prevent full 
voltage being present on the output 
of IC2b. 

The circuit works well (it is still on 
the bench without its casing) with a 
single flash but is erratic when I put 
the camera on “anti-red eye”. In that 
setting, it puts out many flashes, six I 
guess, and then two main flashes and 
the reaction of the unit becomes very 
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for something supposedly better. 
This is still the best-performing 
amplifier we have ever described 
and no design published anywhere 
else can touch it. 

You cannot really improve the 
bass response since it is already 
virtually flat to below 10Hz. Nor 
can you afford to apply much bass 
boost since that can rapidly run 
the amplifier into overload at quite 
modest power outputs. If your sys- 
tem really is bass deficient, you can 
try placing the speakers closer to the 
walls or corners (tends to muddy 
the sound quality) or upgrade the 
speakers themselves. 


unpredictable and sometimes I get the 
impression it is still counting on from 
the previous set of flashes. 

Either that or the inconsistency is 
caused by the photodiode not being 
sensitive enough and just picking 
up a signal here and there. (C. B., via 
email). 
® From your description of the way 
your Slave Flash Trigger is “misbehav- 
ing”, we suspect this may be due to it 
being uncased. This will reduce the 
effective output pulse level from the 
photodiode, because of the somewhat 
higher ambient light level. 

We suggest that you fit the board 
assembly in the box and also place 
the lid on temporarily. Then try its 
operation again and it’s likely that it 
will behave more predictably. 

Note that it is necessary to have at 
least one of the DIP switches (D1-D5) 
set, because otherwise the counter 
(IC1) cannot count pulses and trigger 
the slave flash. If your camera pro- 
vides, say, six brief pre-flashes and two 
main flashes in “anti red-eye” mode, 
you’d need to set the switches to count 
eight pulses, so the slave slash is trig- 
gered only on the second main flash 
from the camera. 


Remote sensor 
for the bilge sniffer 


I wish to build the Bilge Sniffer 
(SILICON CHIP, September 2005) but 
would prefer to have the hydrocarbon 
gas sensor mounted remotely in the 


underfloor area of a ski boat. The PC 
board would be up on the instrument 
panel for waterproofing and monitor- 
ing/control purposes. 

Is there is any reason why the sensor 
cannot be mounted remotely from the 
PC board? (D. B., via email). 
® The sensor can be mounted re- 
motely. You can use a twin shielded 
cable to do this, with one side for the 
5V supply and other for the signal. 


Command control is 


now obsolete 


Back in January 1998 you did a Com- 

mand Control project for model trains. 
Are the parts still available and if so, 
where can I obtain them? Also, did you 
revisit that project with a revamp? (R. 
M., McLaren Vale, SA). 
@ The ZN409CE used in the decoder 
modules would now be very difficult 
to obtain. In any case, you would 
probably be better off considering a 
changeover to a DCC system as the 
modules are now relatively cheap. 


Electrical storm 
damage to a computer 


Pm writing with an enquiry about 
my computer and the possibility that 
faulty electrical wiring behind the 
power point into which is was plugged 
into, contributed to it being damaged 
in an electrical storm. 

There was no surge protector on 
my computer — that is my fault and 
I was fully prepared to get a new 
computer, because I did not have a 
protector on it. But then I found that 
the other computer in the house was 
also plugged in during the storm and 
was not damaged. 

Iam now wondering ifmy computer 
was damaged because it was plugged 
into a faulty socket. If this is the case, 
I feel it might be the landlord’s respon- 
sibility to get me a new computer. 

When you move a cable that’s 
plugged into the power point, the pow- 
er flickers on and off. When I plugged 
a powerboard into it, I did notice that 
the light indicating the power supply 
was flickering. I hope you can give me 
some advice. (K. W., via email). 

@ Even if your power point is faulty, 
it is not likely to have caused damage 
to your computer. It is possible to 
have perfectly sound wiring and have 
just one appliance damaged during 
a storm. Computers are particularly 
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vulnerable because they are usually 
hooked up to the power and also to 
the phone system via a modem which 
means they get a double-whammy. 

Surge protectors can help but the 
only sure way to ensure no damage 
occurs during a thunderstorm is to 
completely disconnect your computer; 
ie, don’t just switch it off at the wall 
— unplug it as well. 

The same caution applies to other 
mains-powered appliances. Lightning 
can kill any appliance, regardless of 
how much surge protection may be 
in place. 

If you have contents insurance, you 
may be able to claim for the damage. 


Head-up display 
for a car 


Would you have any plans for a 
Heads-Up Display for vehicles? It 
would seem to be only a small modi- 
fication to your digital speedo project 
a while ago, just reversed. 

It would be an excellent safety modi- 
fication kit that would appeal to many 
people. (D. W., via email). 

è Wedonothave any plans—it would 
be a huge job, including the installa- 
tion of a display projection unit. 


SCART interface 


cable wanted 


Iam hoping that you can advise me 
on a way to feed a signal from my new 
set-top box to my VCR. 

My new Samsung Digital Set-top 
Box/DVD player has a SCART jack 
and a SCART/RGB cable to enable 
connection to a VCR. My reasonably 
new Panasonic VCR (NV-SJ 230) does 
not have RGB jacks. It has only a coax 


Mixture Display, Electronic Projects 
for Cars, Vol.2: the text on page 46 
does not agree with the circuit 
and PC board component diagram 
which shows two red LEDs for rich 


mixtures and two yellow LEDs for 
lean mixtures. Since lean mixtures 
can damage a motor, the red and 
yellow LEDs should be swapped 
so that red LEDs indicate a lean 
mixture while yellow LEDs indicate 
a rich mixture. 


jack and two (white and yellow from 
memory) jacks. 

Is there such a thing as a SCART/ 
COAX converter cable? If so, who 
makes it? Ifnot, can you think ofa way 
to feed a signal from the set-top box 
into the VCR? (P. H., via email). 
© Pin 19 of the SCART socket on 
your STB is composite video out. You 
can purchase SCART to RCA socket 
adaptors to let you connect your VCR. 
For example, Dick Smith Electronics 
have a SCART multi-adaptor at $23.96; 
Cat. L-0023. If your VCR has S-video 
inputs, you can also get a SCART to 
S-video cable. 


Powering five 
20W amplifier kits 


I have five 20W amplifier modules 
and would like to know what is the 
best and cheapest way to power all 
five if they are all going to be in the 
one box. The kit instructions refer to 
the SC480’s power supply and it men- 
tions that it is only powerful enough 


WARNING! 


iPOD Charger, February 2006: with 
some iPOD models (eg, the iPOD 
Video), charging will not initi- 
ate when connected to the iPOD 
Charger. The remedy is to solder a 
1kQ 0.25W resistor between pins 2 
and 3 of the USB socket on the iPOD 
Charger. In this way, the iPOD will 
recognise that the iPOD Charger has 
been connected. The resistor can be 
directly soldered to the pins of the 
USB socket beneath the PC board. 


to power two amplifier kits. There is 
a 100W amplifier (the SC480) that is 
powered by the same supply. Would I 
be able to use it to power my five 20W 
amplifiers? (D. B., via email}. 

© We assume your amplifiers are 
based on the 20W Schoolies Amplifier, 
as described in December 2004. You'll 
need a 150VA transformer or better, to 
power all five modules. 

The SC480 power supply is not up 
to the job, as a higher total current is 
required at the lower supply rails re- 
quired by these amplifiers. However, 
a suitable power supply can be con- 
structed from readily available parts. 

A pair of 10,000uF 50V capacitors 
(Altronics R-5601) and a 10A metal 
bridge rectifier (Altronics Z-0088) 
would do the job. The capacitors can 
be conveniently installed on the K- 
3010 mounting board, while the bridge 
rectifier should be bolted to a metal 
panel for cooling. Use heavy-duty 
hook-up wire to connect it all together 
and keep the wires to the rectifier as 
short as possible. SC 


SILICON CHIP magazine regularly describes projects which employ a mains power supply or produce high voltage. 
All such projects should be considered dangerous or even lethal if not used safely. 

Readers are warned that high voltage wiring should be carried out according to the instructions in the articles. 
When working on these projects use extreme care to ensure that you do not accidentally come into contact with 
mains AC voltages or high voltage DC. If you are not confident about working with projects employing mains voltages 
or other high voltages, you are advised not to attempt work on them. Silicon Chip Publications Pty Ltd disclaims any 
liability for damages should anyone be killed or injured while working on a project or circuit described in any issue 
of SILICON CHIP magazine. Devices or circuits described in SILICON CHIP may be covered by patents. SILICON 
CHIP disclaims any liability for the infringement of such patents by the manufacturing or selling of any such equip- 
ment. SILICON CHIP also disclaims any liability for projects which are used in such a way as to infringe relevant 


government regulations and by-laws. 


Advertisers are warned that they are responsible for the content of all advertisements and that they must con- 
form to the Trade Practices Act 1974 or as subsequently amended and to any governmental regulations which are 


applicable. 
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cuca Power 
sunplifier pesipn 


Ta From one of the world's most respected audio authorities. Starter Kit 
New edition is more comprehensive than ever with a new g ae ff voutva ever wanted to haw tha iitricete domile ct 
chapter on Class G amplifiers and further new material on p a Stih fant own wireless network and the traps for 
output coils, thermal distortion, relay distortion, ground —_ == young players, you'll find it here 
: loops, triple EF output stages and convection cooling. 427 J | (See review July 05 SILICON CHIP) 
we pages in paperback. w wee 530+pages in paperback. 
z 
pa Speed 
Power Electronics 
) n IEMET AES MMN e = 4 For an i i igni j i 
; , : yone involved in designing, adapting and using analog 
An essential reference for engineers and anyone who wishes = and digital audio equipment. Covers tape recording, tuners 
to design or use variable speed drives for induction motors. 


and receivers, preamplifiers, voltage amplifiers, audio power 
As reviewed in SILICON CHIP September 2003. 288 pages. y 4 amplifiers, compact disc technology & digital audio, test & 
. measurement, loudspeaker crossover systems, power sup- 
plies and noise reduction systems. 375 pages in soft cover. 


Me 4 


rocoto 3 Suh 


Proc nG Through ei A introduces the amenais of mi- 
r ihe 8051 croelectronics, the 8051 family, programming in © and the 


Fe | use of a C compiler. Provides an interesting, enjoyable and 
J RE easily mastered alternative to more theoretical textbooks. 


178 pages in paperback. 
t KER ii l 


LEA 


Essential reading for electronics designers and students 
alike. It will answer questions about core analog theory and 
design principles as well as offering practical design ideas. 
Many of the circuits taken from lan Hickman’s 

magazine articles. 294 pages in soft cover. 


Written by a BaSS, service engineer, emphasis i is on practical 
business of fault diagnosis and repair. Covers TV power supplies, 


ay, 


line timebases, video deck machines, test gear, intermittent LITR: 
faults, repair techniques and workshop practice. Features a 
completely new chapter on the latest digital equipment - 
DVD, set-top boxes, digital satellite TV and digital TV sets. 


\ rA WOUIUON ZUU I. 
An easy-to-follow, step- by- step text for a wide variety of pow- 
er supplies. All described in simple language. Anyone with a 
basic knowledge of electronics can create a very complicated ® 
power supply design. 265 pages in paperback. 


Video Scrambling t Dexrambiing 


Anyone interested in ports, transducer interfacing, analog to dig- 

ital conversion, convolution, filters or digital/analog conversion 
will benefit from reading this book. The principals precede the 
applications to provide genuine understanding and encourage 


Ever wondered how they scramble video on cable and sat- 
ellite TV? This book tells you! Encoding/decoding systems 
(analog and digital systems), encryption, even schematics 


further development. 302 pages in paperback. 


A guide to RF design for engineers, technicians, students and 

enthusiasts. Covers all of the key topics in RF: analog design 
principles, transmission lines, couplers, transformers, 
amplifiers, oscillators, modulation, transmitters and 
receivers, propagation & antennas. 279 pages in paperback. 


Op Amps 
for Ever vey 
“te | | : jI | ik ZU 
‘Compiled By Texas Instruments, this is the closest thing 
to a “bible” on op amps. This is an engineer's reference 
with lots of theory, plenty of maths and right up-to-the- 
minute with modern devices. Not cheap but worth every 
cent. 478 pages, soft covers. 
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and details of several encoder and decoder circuits for ex- 
perimentation. For both the hobbyist and the professional. 
290 pages in paperback. 


A guide to DVD technology and applications, with particular 
focus on design issues and pitfalls, maintenance and repair. 
Ideal for engineers, technicians, students of consumer 
electronics and sales and installation staff. As reviewed in 
Silicon Chip February 2004. 319 pages in paperback. 
: = tà 
L “omp} 
Referens 


Red Hat 


Enterprise {ines SS 
Fedora t =. 
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If you' re into Linux you've got to have this latest 
omnibus reference covering Red Hat Enterprise Linux 
and Fedora. Great for internet server management, 

Q firewalls, encryption, authentication and more. 
f Includes DVD. 832 pages, soft covers. 
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LI Visa Card 


| 
i 
| 
i 
| 
l 
i 
i 
l 
l 
| 
i _} Bankcard 
| 
[ 
I 
|l 
| 
| 
í 
I 
| 
| 


= 


FOR SALE 


LEDs - SUPERBRIGHTS from just 25 
cents each. 12 volt LED lightbars and 
kits, great for solar/camping. New IN- 
14 nixie clock kit available now! Lots of 
other interesting stuff, if | don’t have it, 
just ask! www.ledsales.com.au 


PCBs MADE, ONE OR MANY. Any 
format, hobbyists welcome. Sesame 
Electronics Phone (02) 9593 1025. 
sesame @ sesame.com.au 
www.sesame.com.au 


More control solutions for you! 
NEW iUSBDaq Data Acquisition 
Module: features 8 12-bit analog inputs, 
16 digital /O, 2 PWM outputs, 1 high 
speed counter. High sampling rates. 
Free software, Labview driver and dll 
component. 

N1500LC Load Cell Panel Meter: New 
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CLASSIFIED ADVERTISING RATES 


Advertising rates for this page: Classified ads: $22.00 (incl. GST) for up to 20 words 
plus 66 cents for each additional word. Display ads: $36.00 (incl. GST) per column 
centimetre (max. 10cm). Closing date: five weeks prior to month of sale. 

To run your classified ad, print it clearly on a separate sheet of paper, fill out the 
form & send it with your cheque or credit card details to: Silicon Chip Classifieds, 
PO Box 139, Collaroy, NSW 2097. Alternatively, fax the details to (02) 9979 6503 
or send an email to silchip@siliconchip.com.au 


Taxation Invoice ABN 49 003 205 490 


or please debit my 


cao. || 1 | JET ET ILL ETC 


Signature Card expiry date ___/ =< - 
Name 

Street 

Suburb/town Postcode 

Phone: Fax: Email: 
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Low Cost, Great Accuracy, Fully pro- 
grammable Indicator with 4-20mA and 
2 relay outputs. 

USB to RS422/RS485 converter: with 
1500V Isolation, RTS or Auto Data Flow 
control. Heaps of other features. 
Electronic Thermostats: with digital 
temperature displays, 2 control relays, 
can be used in heating and cooling. NTC 
thermistor or J TC or Pt100 sensors. 
Temperature and Humidity Sensors: 
Great accuracy, 4-20mA output. Wall 
and Duct mounting available. 

Signal Conditioners non isolated 
and isolated: convert thermocouples, 
RTDs to 4-20mA or 0-10V Fully pro- 
grammable. 

Stepper Motors: we have a selection 
of Stepper motors for hobby and high 
torque CNC applications. 

DC Motors for both hobby and high 
torque applications. 

DC, Stepper and Servo Motor control- 
ler kits. 


Electronics 
Fury Software Www.furzy.com.au 
Design & Development Engineers Ph 0407 457 674 


Counter and Timers: 7-digit and 10- 
year battery operated. 

Multi Function Timer and Cyclic Timer/ 
Pulse Generator 

Serial and Parallel Port relay control- 
ler cards. 

Pump and Trip Alarm controller card. 
Duty-Standby operation. 

PIC MicroProgrammers: serial and 
USB port operated. 

2,4 & 8 Relay Cards: suitable for TTL 
and Open Collector Outputs. 

Switch Mode, Battery Chargers and 
DC-DC converters. 

Full details and credit card ordering 
available at www.oceancontrols.com. 
au Helping to put you in control. 


ImageCraft C Compilers: 32-bit Win- 


dows IDE and compiler. For AVR, 
68HCO08, 68HC11, 68HC12, 68HC16. 
from $330.00 

Atmel Flash CPU Programmer: Han- 
dies the 89Cx051, 89C5x, 89Sxx in 


www.siliconchip.com.au 


e Panel Antennas 

e Ceiling Antennas 

è Low-loss 50Q cable 
e Connectors 

e Pigtails 

e Access Points 

e Masts 

e Amplifiers 

e Power-over-Ethernet 
e External Enclosures 
e Everything you need for WiFi! 


FREENET-ANTENNAS 


SITT speaker renais 
Hi-Fi e Professional e Car 
Foam and rubber surrounds, voice coils, 


spiders, cones and more. Original parts 
for Dynaudio, Tannoy, EV, JBL and others. 


Australian agents for Ortofon products. 
Trade welcome. Email us for your user ID. 
Phone (03) 9647 7000 


www.speakerbits.com 


both DIP and PLCC44 and some AVR’s, 
most 8-pin EEPROMS. Includes socket 
for serial ISP cable. $220, $11 p&p. 
SOIC adaptors: 20 pin $132.00, 14 pin 
$126.50, 8 pin $121.00. 

Full details on web-site. Credit cards 
accepted. GRANTRONICS PTY LTD, 
PO Box 275, Wentworthville 2145. (02) 
9896 7150 or http://Awww.grantronics. 
com.au 


WE LOVE OUR ELECTRONICS. We 
have many interesting things to do. 
And we have a part-time position 
available. Hand soldering, prototyping, 
design and more. Penrith, NSW. email 
michael @ furzy.com 


LTM10C036 10.4” ColourTFT LCD Kit 
qty 5 (Sk2009R kit). 

NL10276AC24-02 12.1” Colour TFT 
LCD Kit qty 1 (Sk2005R kit) 12-volt, 
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6 program DVB receiver 


j! PA rabm “iia COMPACT 
rE: 24 a ff Far LINE 


i=) 


42 Brunel Rd Seaford VIC 3198 
Tel (03) 9776 9222 web:www.laceys.tv 
also Sydney, CoffsHarbour, Ulverstone 


TAIG MACHINERY 
Micro Mini Lathes and Mills 
From $489.00 


Stepper motors: 200 oz in $89.00, 330 oz in $110.00 
Digital verniers: 150mm $55,00, 200mm $65.00 
59 Gilmore Crescent (02) 6281 5660 
Garran ACT 2605 0412269707 


j 5 USB Instruments in ONE: i 


ts Storage Oscilloscope DSO (80 Ms/s, 2ch); 
»* 16 Channel Logic Analyzer (80Ms/s) - 
i» Arbitrary Waveform Generator (100 Ms/s) | 


»* 2 Programmable Power Supplies I 
n 2 pore mab Clocks (1Khz-150MHz) - 
> 7 , 
oe 1 
, F 4 DYNON INSTRUMENTS ® 
i ELAB-080  } 
[= $740+GST 1 
; 
e 1 
e i 
€ J 
a; - 
: i 
E WWW. Peace com.auU ; 
f Phone: 02 4567 8999 ~ 
: 

' XELTEK E, 
SuperPro3000U | i 

f Supports 25000+ devices | a 
i Fastest low cost programmer — ot 
I on the market! : 
, Smaller models and gang rete | j 
: programmers also available. bea í a wd ~ 
iae E Eaa 


DB15HD interface, $150 each (typically 
US$380). 

LQ9D03B 8.4” Colour TFT LCD only 
qty 3 $100. 

Bought from earthicd.com. peter.baxter 
@tantau.com.au 


S-Video ... Video... Audio...VGA 
distribution amps, splitters, standards 


ti D 
l [=] 7 
l Pe- 


CUB KIT - As featured in Feb. 2006. 
ARF (almost ready to fly) and includes 


motor, gearbox, prop, 

wheels and all hardware: 846500 
MK22-A 8ch AM/FM Transmitter $6990 
MK22-A AM 8ch Receiver $42950 
MK22D-SM FM 6ch Receiver 943550 


Sperone Llectiorucs 


PO Box 580, Riverwood NSW 2210 
Ph/Fax (02) 9533 3517 
email: youngbob@silvertone.com.au 
Website: www.sllvertone.com.au 


VIDEO - AUDIO - VGA 


distribution amps - splitters 
digital standards converters - tbc's 
switchers - cables - adaptors 
genlockers - scan converters 


See products and download pricelist at www.questronix.com.au 
fax (02) 4341 2795 phone (02) 4343 1970 
email: questav@questronix.caom,.au 


Come to the 


specii aist 


Select your microcontroller kit 
and get started... 


Fax a copy of 
this ad and 
receive a 
5% discount 
on your order! 


e j From, 


$295 
= 
& 
y ~ 
7 a 


an. A 
“Dynamic C 


Feature rich, compiler, editor & debugger 
DOMINION Z ~~~" 


with royalty free TCP/IP stack 
ELECTRONICS Ws, 


Tel: + 61 2 9906 6988 


* Prices exclude GST and delivery charges 
Fax: + 61 2 9906 7145 
EMBEDDED TECHNOLOGIES 


www.dominion.net.au 


converters, tbc’s, switchers, cables, etc, 
& price list: www.questronix.com.au 


RCS RADIO/DESIGN is at 41 Arlewis 
St, Chester Hill 2162, NSW Australia 
and has all the published PC boards 
from SC, EA, ETI, HE, AEM & others. 
Ph (02) 9738 0330. sales@rcsradio. 
com.au, www.rcsradio.com.au 
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Do You Eat, Breathe and Sleep TECHNOLOGY? 


Opportunities for full-time and part-time positions all over Australia & New Zealand 


Jaycar Electronics is a rapidly growing, Australian 
owned, international retailer with more than 39 stores in 
Australia and New Zealand. Our aggressive expansion 
programme has resulted in the need for dedicated 
ee to join our team to assist us in achieving our 
goals. 


We pride ourselves on the technical knowledge of our 
staff. Do you think that the following statements describe 
you? Please put a tick in the boxes that do: 


LI Knowledge of electronics, particularly at component level. 

(| Assemble projects or kits yourself for car, computer, audio, etc. 
O Have empathy with others who have the same interest as you. 
L May have worked in some retail already (not obligatory). 

O Have energy, enthusiasm and a personality that enjoys 

helping people. 

D Appreciates an opportunity for future advancement. 

L Have an eye for detail. 


AKIN 


Aspen Amplifiers 


Best high end DIY audio kits 
on the planet! 
www.aksaonline.com 


Importer Direct Sale 


iá 


New American technology, polycrystalline solar panels, 
super long service lite, high-efficiency output, compact 
and light, just 34 x 36cm and 1.58kg. Full weather-proof 
aluminium frame and tempered glass. Rated 10W, 12V, 
0.82A; can charge 12V battery in virtually any climate. Brand 
new, limited stock. $159. Free post delivery. 

Ausino Pty Ltd, 129 Mcewan Rd, Heidelberg West, Vic 3081. 
Tel: (03) 9459 6011; Email: ausino99 @ optusnet.com.au 


You have the Cineatt - We can Package i? 


Printed Circuit Boards - Call Mike for PCB Layout 
Prototyping, Small Runs 
and Production Runs 


Product & Panel Labelling - Call Martin for Full Colour on 
Clear, White, Brushed 
Aluminium, or Gold Label, 


FACTORY 3/26 STAFFORD STREET 
HUNTINGDALE 3166 


Tel: (03) 9 562 7030 Fax: (03) 9 562 7040 
e-mail: pcbséPalphalink.com.au 


WEATHER STATIONS: windspeed & di- 
rection, inside temperature, outside tem- 
perature and windchill. Records highs 
and lows with time and date as they 
occur. Optional rainfall and PC interface. 
Used by government departments, 
farmers, pilots and weather enthusiasts. 
Other models with barometric pressure, 
humidity, dew point, solar radiation, UV, 
leaf wetness, etc. Just phone, fax or write 
for our FREE catalog and price list. Eco 
Watch: phone (03) 9761 7040; fax (03) 


112 SILICON CHIP 


| and any qualifications you may have. We pay a 


Why not do something you love and get paid for it? Please 
write or email us with your details, along with your C.V. 


competitive salary, sales commissions and have great 
benefits like a liberal staff purchase policy. 


Send to: 

Retail Operations Manager - Jaycar Electronics Pty Ltd 
P.O. Box 6424 Silverwater NSW 1811 

Email: jobs@jaycar.com.au 


Jaycar Electronics is an equal opportunity employer and 
actively promotes staff from within the organisation. 


DET BODIE DISTRIBUTORS piy. te 


INTERNAL SALES REPRESENTATIVE 


The successful applicant will be bright, self motivated 
and well presented with a sound knowledge of electronic 
components. Industry experience is preferred but not 
essential, Excellent communication, organisation and 
customer service skills are essential. 
Apply in writing to: Personnel Manager 
PO Box 8350 Perth Business Centre, W.A. 6849. 
or via email to: dean.stephens@ altronics.com.au 


Printed Circuit Board Manufacture 
48-Hour service * High quality * Low prices 
T: l offs to any quantity 
Artwork design if required : 
> Call for obligation free quote. d d & o 
ANT PCBs, POBox 448, Avalon 2107¢ 
02)9974 1 02)9974 5491 


Po INST 
Ph 


9761 7050; Unit 5, 17 Southfork Drive, 
Kilsyth, Victoria 3137. ABN 63 006 399 
480. 


WANTED 


WANTED: EARLY HIFis, AMPLIFIERS, 
Speakers, Turntables, Valves, Books, 
Quad, Leak, Pye, Lowther, Ortofon, 
SME, Western Electric, Altec, Marantz, 
McIntosh, Goodmans, Wharfedale, 
Tannoy, radio and wireless. Collector/ 
Hobbyist will pay cash. (07) 5471 1062. 
johnmurt@highprofile.com.au 
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EISA NAM om Pra mth 


KIT ASSEMBLY 


NEVILLE WALKER KIT ASSEMBLY 
& REPAIR: 

@ Australia wide service 

@ Small production runs 

@® Specialist “one-off” applications 
Phone Neville Walker (07) 3857 2752 
Email: flashdog @ optusnet.com.au 


www. siliconchip.com.au 


